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The  man  who  has  been  interested  in  the 
newspaper  accounts  of  the  calamity  which  be- 
fell San  Francisco  will  wrong  himself  if  he  de- 
clines to  read  the  conclusions  reached  by  men 
competent  to  express  themselves  upon  questions 
of  such  momentous  value.  They  relate  to  the 
details  of  construction  and  equipment  which 
count  in  eliminating'  hazards  to  which  nearly 
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* Among  the  published  reports  of  the  San  Francisco  Conflagration, 
none  is  more  complete,  or  better  considered  in  its  recommendations,  than 
that  issued  by  the  Roebling  Construction  Co.  It  is  copiously  illustrated 
and  contains  an  immense  amount  of  valuable  data  on  fire  protection. 


Foreword 


Architecture  in  San  Francisco  had  attained,  when  the  earthquake  oc- 
cured,  a level  commensurate  with  the  fortunes  and  dignity  of  the  one 
great  city  belonging  to  the  white  race  on  the  Pacific  Ocean.  San  Fran- 
cisco was  in  great  measure  a red  wood  city.  The  material  grew  at  hand 
in  great  abundance  and  could  be  had  at  prices  which  made  it  readily 
available.  Recent  years,  however,  have  seen  a growing  tendency  to  build 
solidly,  a thing  no  one  dared-  at  first  from  fear  of  earthquake. 

D.  O.  Mills,  of  New  York,  in  1902,  after  careful  study  of  the  earth- 
quake hazard  concluded  to  adopt  the  internal  pinning  principle  em- 
ployed in  the  Palace  Hotel  in  the  erection  of  a modern  skeleton  frame 
office  building  at  the  corner  of  Montgomery  and  Bush  streets.  He  chose 
for  his  architects  the  Chicago  firm  of  Burnham  & Root,  who  designed  a 
building  practically  square  to  occupy  a space  160x137  feet  which  in  spite 
of  its  ten  stories,  was  believed  to  possess  far  more  quality  of  resistence 
against  earthquake  shock  than  any  other  two-story  construction  of  red 
wood. 

The  Mills’  building,  together  with  buildings  of  like  character  since 
erected,  including  the  Call,  Spreckels,  Crocker,  Parrott,  Hearst,  Chronicle, 
Grant,  Upham,  Flood,  Merchants’  Exchange  and  Union  Trust  buildings 
and  the  St.  Francis  Hotel  have  suffered  comparatively  little  damage  other 
than  by  the  fire  which  entered  them  through  unprotected'  window  and 
door  openings.  Like  the  modern  office  buildings  in  Baltimore,  in  the 
great  conflagration  of  1904,  the  buildings  mentioned  lack  adequate  pro- 
tection against  the  communication  of  fire  from  adjoining  structures. 

Fires  began  immediately  after  the  second  shock  with  a wind  of  suf- 
ficient force  to  fan  the  flames  to  conflagration  fury.  The  fire  department 
promptly  responded  to  the  first  calls,  but  it  was  found  that  the  water 
mains  had  been  rendered  useless  by  the  underground  movement. 

The  fire  swept  down  the  streets  so  rapidly  that  it  was  practically  im- 
possible to  save  anything  in  its  way.  It  reached  the  Grand  Opera  House 
on  Mission  street  and  in  a moment  found  access  through  its  unprotected 
skylights.  From  the  Opera  House  it  leaped  from  building  to  building.  The 
modern  steel  skeleton  buildings  proved  of  little  value  as  barriers  to  the 
flames.  All  of  them  were  burned  out  by  fire  gaining  access  through  the 
windows — “Suddenly  there  was  a cracking  of  glass  and  an  entrance  was 
effected.”  The  interior  trim  and  office  furniture  burst  into  flames  and  the 
structure  which  had  withstood  the  force  of  the  earthquake  fell  a prey  to 
fire.  None  of  the  fireproof  buildings  damaged  or  destroyed  were  sup- 
plied with  “Wire  Glass”  in  metal  frames.  The  absence  of  this  protec- 
tion permitted  the  flames  to  secure  an  entrance  into  the  buildings  through 
exposed  windows.  They  gained  access,  consumed  the  contents  and  passed 
through  the  windows  on  the  other  side  to  communicate  with  adjoining 
buildings.  Many  of  the  buildings,  illustrating  the  best  methods  of  con- 
struction were  uninjured  by  the  earthquake  or  nearly  so,  except  as  to 
domes  and  elevator  shafts.  If  the  v/indows  had  been  closed  to  the 
flames  by  frames  and  sash  holding  so-called  “Wire  Glass,”  the 
buildings  would  probably  have  suffered  very  little  and  would  have  served 
as  barrier  to  the  spread  of  the  conflagration. 


Wanted:  Fire  Insurance 


(Editorial  from  “Insurance  Engineering”  for  May,  1906.) 

“As  the  result  of  frequent  conflagrations  in  the  congested  districts  of 
cities  in  the  United  States,  fire  underwriters  are  beginning  to  “unload”  a 
portion  of  their  liability  in  those  places. 

“This  means  that  business  men  and  owners-  of  property  in  congested 
districts  cannot  ignore  much  longer  the  fact  that  sooner  or  later  they  must 
protect  themselves  against  losses  by  fire,  instead  of  relying  on  fire  insurance. 

“There  are  two  reasons  for  this  threatening  situation:  (1)  The  fire 
hazard  under  present  conditions,  conditions  which  favor  the  destruction 
of  blocks  of  the  most  valuable  business  property  in  a single  fire,  is  almost 
uninsurable.  (2)  Frequent  conflagrations  in  congested  districts  must  have 
the  effect  of  diminishing  the  amount  of  fire  insurance  obtainable,  leaving 
large  property  values  not  protected. 

“From  the  year  1869  to  the  year  1904,  both  inclusive,  the  stock  fire  in- 
surance companies  doing  business  in  the  United  States  issued  policies  for 
amounts  aggregating  $442,225,685,657.  The  premiums  paid  for  that  in- 
surance amounted  to  $3,622,406,354. 

“The  amount  represented  by  the  policies  bears  witness  to  the  import- 
ance of  the  whole  matter,  to  the  fact  that  we  are  a thriftless  nation  in  creat- 
ing such  tremendous  fire  hazards ; and  the  amount  represented  by  the 
premiums  is  a part  of  the  tax  we  have  paid  for  our  stupidity  and  reckless- 
ness. 

“Every  merchant  and  every  property  owner  pays  for  his  own  fire  risk 
and  a part  of  his  neighbor’s — the  “exposure”  hazard. 

“To  protect  credit,  business  men  must  face  the  situation  as  it  is,  or  will 
be,  and  be  prepared  to  “carry  their  own  risk.”  Unless  that  is  done,  untold 
embarrassments  must  ensue. 

“The  situation  may  be  met  by  adopting  fire-resistive  construction  for 
buildings,  equipping  them  with  modern  appliances  and  apparatus  for  dis- 
covering and  extinguishing  fires,  and  by  protecting  every  building  against 
the  spread  of  fire  from  one  building  to  another — the  “exposure”  hazard." 
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What  Shall  We  Do  To  Be  Saved? 


Immunity  from  serious  fire  losses  may  be  secured  by  adopting  the  fol- 
lowing safeguards  collectively : 

Fire-resistive  walls. 

Fire-resistive  roofs. 

Parapeted  walls. 

Fire-resistive  cornices. 

Prohibition  of  wooden  superstructures,  awnings,  signs,  etc. 
Prohibition  of  wooden  bridges  connecting  buildings. 

Fire-resistive  division  walls. 

Prohibition  of  inflammable  interior  surfaces  (varnished,  oiled  or  paint- 
ed wood,  papier  mache,  lincrusta  walton,  etc.). 

Fire-resistive  partitions. 

Fire-resistive  floors. 

Fire-resistive  floor  supports. 

Fire-resistive  ceilings. 

Protected  windows. 

Protected  doorways. 

Protected  skylights. 

Enclosed  stairways. 

Enclosed  elevator  shafts. 

Protected  hoistways. 

Enclosed  dumbwaiter  shafts. 

Protected  chutes. 

Protected  belt  and  shaft  openings. 

Modern  appliances  for  giving  alarms  of  fire. 

Watchmen,  with  reliable  time-detectors,  to  patrol  buildings. 

Modern  fire  appliances,  such  as  automatic  sprinklers,  stand-pipes  and 
hose,  fire  pails,  chemical  extinguishers,  etc. 

Steel  furniture  for  protecting  valuable  business  records. 

The  purpose  of  these  safeguards,  which  must  be  adopted  collectively, 
is  to  prevent  fires  from  spreading  beyond  the  rooms  in  which  they  start. 

These  safeguards  need  not  interfere  with  the  arrangement  of  build- 
ings occupied  for  either  mercantile  or  manufacturing  purposes. 

Protection  against  losses  by  fire  is  mandatory.  If  merchants  and  man- 
ufacturers cannot  obtain  insurance  from  the  underwriters  in  sufficient 
amounts,  they  must  insure  themselves  by  reducing  the  physical  fire  risk  to 
a minimum. — “Insurance  Engineering.” 
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■Reduce  Danger 


THOUSANDS  OF  MERCHANTS  AND  MANUFAC- 
TURERS ARE  REFUSED  THE  FULL  AMOUNT  OF 
THE  FIRE  INSURANCE  THEY  REQUIRE  TO  PRO- 
TECT THEMSELVES  AND  THEIR  CREDITORS, 
BECAUSE  THE  FIRE  HAZARDS  OF  THEIR  PROP- 
ERTIES ARE  EXCESSIVE. 

HOW  CAN  MERCANTILE  AND  MANUFACTUR- 
ING INTERESTS  PROTECT  THEMSELVES? 

THE  ANSWER:  BY  MAKING  IMPROVEMENTS 

THAT  WILL  LESSEN  THE  PROBABILITY  OF  SERI- 
OUS LOSSES  BY  FIRE. 

IT  IS  NOT  TO  BE  EXPECTED  THAT  HUNDREDS 
OF  THOUSANDS  OF  INFERIOR  BUILDINGS  IN  THE 
UNITED  STATES  WILL  BE  TORN  DOWN  AND  RE- 
BUILT—THOUGH  THAT  REMEDY  WOULD  BE  A 
WISE  INVESTMENT  FOR  CAPITAL— BUT  BUILD- 
INGS THAT  ARE  NOW  “BAD  RISKS”  FOR  UNDER- 
WRITERS CAN  BE  IMPROVED  BY  ADOPTING  MOD- 
ERN METHODS  FOR  PREVENTING  THE  SPREAD  OF 
FIRES  FROM  ONE  ROOM  TO  ANOTHER,  FROM  ONE 
FLOOR  TO  ANOTHER,  FROM  ONE  BUILDING  TO 
ANOTHER. 

THE  FIRES  THAT  SPREAD  CAUSE  TENS  OF 
MILLIONS  OF  DOLLARS  OF  FIRE  LOSSES  EVERY 
YEAR. 
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The  Saving  of  the  California  Electrical 
Works  at  San  Francisco 


(From  “Engineering  Record.”) 

The  four-story  brick  building  of  the  California  Electrical  Works  is 
one  of  the  few  buildings  in  the  business  district  of  the  city  exposed 
to  the  recent  earthquake  and  fire  that  escaped  with  practically  no 
damage.  A brick  cornice  around  the  top  of  the  building  was  more  or  less 
shaken  down  by  the  earthquake,  which  also  cracked  the  brick  walls  carry- 
ing a 50,000  gal.  water  tank  above  the  roof,  one  corner  of  a pent-house  and 
a brick  smokestack  connected  with  the  building.  The  fire  checked  much 
of  the  wire  glass  with  which  the  windows  are  glazed  and  in  some  places 
nearly  melted  the  glass  but  the  windows  throughout  the  building  remained 
intact.  It  also  melted  the  putty  around  the  window  panes,  blistered 
some  of  the  furniture  in  the  building  and  burned  a small  hole  in  the  vicin- 
ity of  the  crack  in  the  walls  of  the  pent-house.  The  metal  sheathing  on 
the  fire  doors  on  one  side  of  the  building  was  melted  off  and  a switch- 
board cable  along  the  windows  on  another  side  was  scorched.  With  the 
exception  of  these  very  minor  damages,  the  building  is  intact  and  the 
business  of  the  California  Electrical  Works  was  interrupted  only  during 
the  fire. 

The  building  faces  on  Folsom  St.,  near  Hawthorne  St.  It  is  less 
than  a quarter  mile  from  the  Palace  Hotel,  which  was  completely  gutted 
by  the  fire,  and  is  close  to  what  was  the  most  congested  part  of  Market 
St.  and  the  business  district  of  the  city.  This  district  was  completely  wiped 
out,  although  many  of  the  structures  in  it  were  not  exposed  to  any  more 
severe  fire  conditions  than  those  surrounding  the  building  of  the  California 
Electrical  Works.  The  fire  burned  out  every  structure  in  its  immediate 
vicinity,  passing  along  the  'rear  and  one  side  of  the  building  on  the  first 
day  of  the  fire,  and  then,  when  the  wind  changed  on  the  second  day,  the 
fire  swept  along  the  front  and  other  side  of  the  building. 

The  building  was  built  according  to  the  requirements  of  Massachusetts 
for  factory  buildings  of  slow-burning  mill  construction.  It  was  completed 
in  October  of  last  year  and  is  remarkable  in  that  it  was  probably  the  only 
building  in  San  Francisco  built  strictly  according  to  true  mill-construction 
requirements,  although  timber  has  always  been  comparatively  cheap  and 
abundant  in  that  section  of  the  country.  The  building  covers  a site  146x158 
ft.  in  plan,  facing  on  an  alley  and  two  streets.  It  is  divided  by  a fire  wall 
into  two  practically  separate  structures,  one  50x158  ft.  in  plan,  with  its 
front  on  Folsom  St.  and  its  rear  on  a street  parallel  to  Folsom  St.,  its 
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exposed  side  being  on  the  alley;  the  other  section  is  96x118  ft.  in  plan  and 
has  its  front  on  Folsom  St.,  with  its  exposed  side  on  an  open  lot,  50  ft. 
wide.  A space  of  40x96  ft.,  thus  remains  open  at  one  corner  of  the  site  at 
the  rear  of  the  96x118  ft.  section  of  the  building,  and  is  utilized  as  a ship- 
ping and  teaming  yard. 

The  walls  of  the  building  are  brick  laid  in  cement  mortar  and  rest 
on  spread  concrete  footings.  The  thickness  of  the  outside  walls  is  not 
uniform  on  account  of  a number  of  piers  required  by  unusually  large  win- 
dow openings.  The  thickness  of  the  brick  fire  wall  varies  from  21  in.  in  the 
basement  to  12  in.  at  the  roof.  All  staircases,  elevator  shafts  and  other 
openings  extending  from  floor  to  floor  are  built  in  brick  shafts  which 
entirely  separate  them  from  the  remainder  of  the  building.  The  framing 
of  the  floors  is  divided  into  I4xi6-ft.  panels,  the  longer  spans  extending 
transversely  across  the  building.  Each  floor  is  carried  by  8xi6-in.  girders 
of  Douglas  fir  laid  transversely  across  the  building.  These  girders  are 
placed  in  pairs,  one  pair  on  each  side  of  each  floor  panel,  -and  are  car- 
ried by  the  brick  walls  of  the  building,  and  by  wooden  columns  carried 
up  from  footings  in  the  basement.  The  columns  are  placed  in  regular 
transverse  and  longitudinal  rows,  one  column  at  each  corner  of  the  floor 
panels.  They  are  I2xi2-in.  timbers  in  the  first  and  second,  and  ioxio-in. 
timbers  in  the  third  and  fourth  stories.  The  ends  of  the  8xi6-in.  floor 
girders  carried  by  the  walls  are  extended  8 in.  into  the  latter.  The  wall 
ends  of  each  pair  of  girders  rest  on  a I4^xi8xi-in.  cast-iron  bearing  plate, 
set  horizontally  in  the  brickwork  of  the  wall.  A 4-in.  lug  is  cast  on  the 
back  edge  of  this  plate  and  anchors  the  latter  in  the  brickwork.  A i-in. 
lug,  cast  on  the  front  edge  of  the  plate,  sets  in  a notch  in  the  lower  side 
of  the  girders  and  anchors  them  to  the  plate.  The  ends  of  the  girders  car- 
ried by  the  columns-  rest  on  cast-iron  pintels,  in  one  piece,  which  set  on 
and  are  anchored  to  the  columns.  Over  the  8xi6-in.  girders  are  placed 
I%x6-in.  planks  on  edge.  These  planks  are  laid  transversely  to  the  gird- 
ers and  are  spiked  together  and  toe-nailed  to  the  girders,  forming  a tight 
floor  6 in.  thick.  A finished  floor,  consisting  of  1%-in.  matched  maple,  is 
laid  over  this  tight  floor.  All  of  the  main  roof  girders  are  ioxi4-in.  Douglas 
fir  timbers.  Over  these  girders  are  I^jx4-in.  plank  laid  as  in  the  floors. 
The  roof  covering  consists  of  tar  and  gravel.  The  roof  contains  a num- 
ber of  skylights  which  have  galvanized-iron  flashings  and  are  glazed  with 
wire  glass. 

The  rear  of  the  5oxi58-ft.  section  of  the  building  is  carried  up  to  form 
a small  pent-house  14x50  ft.  in  plan,  which  is  used  for  drafting.  The  brick 
cornice,  which  was  shaken  down,  was  corbeled  out  from  the  side  walls  of 
the  building  and  extended  around  the  latter  at  the  top.  The  50,000-gal. 
water  tank  is  carried  25  ft.  above  the  roof  of  the  building  by  a brick  wall 
in  the  shape  of  a T,  which  is  formed  at  the  intersection  of  the  brick  fire 
wall  separating  the  two  sections  of  the  building  and  the  rear  wall  along 
the  96xii8-ft.  section.  One  branch  of  this  T wall  above  the  roof  was 
cracked  by  the  earthquake  and  the  tank  may  have  to  be  taken  down  and 
the  wail  rebuilt.  The  tank  was  built  on  the  brick  walls  instead  of  a steel 
frame,  in  order  to  provide  to  some  extent  for  earthquake  shocks.  The 
brick  stack,  which  was  cracked,  is  4H  ft.  square,  and  is  built  in  the  rear  in- 
side corner  of  the  50xi58-ft.  section  of  the  building,  but  is  separate  from 
the  walls  of  the  latter.  The  stack  serves  a mechanical  plant  in  the  base- 
ment. The  portion  of  it  above  the  roof  may  have  to  be  partially  rebuilt. 

The  building  was  constructed  with  the  expectation  that  an  addition 
will  at  some  time  be  built  on  the  open  lot  on  the  side  distant  from  the  alley, 
so  there  are  no  windows  on  that  side.  On  the  side  next  the  alley  and  on 
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View  of  the  Ruins  through  “Wire  Glass”  Windows. 
California  Electrical  Works,  San  Francisco,  Cal.,  after  the  Fire. 


the  front  and  rear,  an  unusually  large  amount  of  window  space  has  been 
provided.  The  single  windows  throughout  the  buildings  are  uniformly  4 
ft.  wide  and  7 ft.  high.  All  the  windows  are  divided  at  the  middle  and 
have  two  galvanized-iron  framed  sashes  set  in  galvanized-iron  frames.  The 
glazing  in  all  of  the  windows,  except  in  three  or  four  in  the  front  on  the 
fourth  floor,  is  “wire  glass.”  The  windows  on  the  first  floor  are  placed 
singly  or  in  pairs.  On  the  other  three  floors  they  are  for  the  most  part 
placed  in  sets  of  three.  On  the  side  of  the  building  exposed  to  the  alley 
and  on  the  two  ends,  these  sets  of  windows  have  only  a 4-ft.  brick  pier 
between  the  ends  of  the  adjacent  sets.  In  this  manner,  at  the  window  levels 
on  these  floors,  the  only  part  of  the  sides  of  the  building  that  is  not  framed 
or  glazed  is  that  occupied  by  the  4-ft.  brick  piers  between  the  sets  of  win- 
dows and  those  piers  at  the  corners  of  the  walls.  The  spans  of  the  window 
openings  on  these  floors  vary  from  10  ft.  to  12  ft.  1 in.,  lintels  of  structur- 
al steel  shapes  being  built  into  the  walls  to  carry  the  load  over  each  span. 

The  door  openings  through  all  of  the  outside  walls  and  through  the 
fire  wall  in  the  building  are  fitted  with  heavy  fire  doors.  The  doors  on  the 
outside  walls  are  the  jack-knife  type.  The  remainder  are  automatic  fire 
doors.  The  building  is  equipped  throughout  with  an  automatic  sprinkler 
system  for  fire  protection.  This  system  is  supplied  with  water  from  the 
50,000-gal.  tank,  on  the  roof,  or  by  an  electrically-driven  underwriters' 
pump  in  the  basement.  A covered  tank,  with  a capacity  of  120.000  gal., 
is  also  built  under  the  shipping  space  and  driveway  at  the  rear  of  the 
96xn8-ft.  section  of  the  building. 

The  fire  hazard  to  which  the  building  was  exposed  on  the  rear  and 
along  the  side  facing  the  alley  was  unusually  great.  A four-story  frame 
lodging-house,  divided  into  numerous  small  rooms  was  nearly  completed 
on  the  opposite  side  of  the  alley,  the  two  structures  being  35  ft.  apart. 
Along  the  side  of  this  flimsy  structure  were  piled  40,000  cross-arm  tim- 
bers for  poles  for  telephone  and  electric  wires.  This  frame  building  and 
the  cross-arms  were  completely  consumed  by  the  fire,  almost  without  dam- 
age to  the  building  of  the  California  Electrical  Works.  The  principal 
building  at  the  rear  of  the  latter  building  was  a large  three-story  residence 
that  was  formerly  one  of  the  most  pretentious  residences  in  San  Fran- 
cisco. The  remainder  of  the  block  on  the  rear  of  the  California  Electrical 
Works  building  was  occupied  by  one  and  two-story  frame  buildings.  This 
large  residence  and  the  smaller  frame  buildings  were  entirely  burned  out 
by  the  fire.  The  buildings  in  the  immediate  vicinity  on  the  other  two  sides 
of  the  California  Electrical  Works  building  did  not  offer  any  particularly 
great  fire  exposure  to  the  latter.  The  fire  dangers  to  which  the  building 
was  subjected  by  the  general  conflagration  were  perhaps  as  great,  however, 
as  those  brought  about  by  the  buildings  in  its  immediate  vicinity. 

It  is  believed  that  the  saving  of  the  building  resulted  to  considerable 
extent  from  the  manner  in  which  employees  of  the  company  fought  the 
fire,  although  the  construction  and  equipment  of  the  building  were  the 
primary  causes.  The  electric  power  to  operate  the  fire  pump  was  cut  off 
from  the  start.  The  water  in  the  tanks  was  thus  necessarily  held  in  re- 
serve and  was  afterward  of  great  value  in  fighting  the  fire  by  hand  with 
buckets.  The  heat  in  the  building  was  at  no  time  great  enough  to  open  any 
of  the  automatic  sprinklers.  The  plate  glass  windows  at  the  front  of  the 
fourth  floor  were  covered  with  corrugated  sheet  iron  which  prevented  the 
flames  from  reaching  the  interior  of  the  building  through  these  openings. 
The  windows  glazed  with  “wire  glass”  needed  no  further  protection.  The 
contents  of  the  building  are  entirely  uninjured. 
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Safe  Construction, 
Quake-proof  and 
Fireproof 


(A  Builder’s  Views.) 

Theodore  Starrett  of  the  Thompson-Starrett  Company,  prominent  in 
modern  building  construction,  declared  that  he  was  positive  that 
the  city  of  San  Francisco  would  be  rebuilt  so  as  to  withstand  any  future 
earthquake  and  be  safe  from  fire. 

. . . “It  will  be  quite  possible,”  said  Mr.  Starrett,  “in  my  judgment  to 
erect  buildings  in  San  Francisco  which  can  weather  any  sort  of  earthquake 
— the  skeleton  plan  only  should  be  employed  . . . There  is  no  reason  why 
structures  of  twelve  stories  in  height  cannot  be  constructed  with  perfect 
safety.  They  might  even  be  higher,  provided  their  bases  are  sufficiently 
broad  and  their  foundations  deep  enough  to  keep  the  center  of  gravity  well 
within  the  lines  of  the  frame  work  even  when  the  building  is  set  rocking  by 
an  earthquake.  “Of  course,  all  buildings  should  be  made  fireproof  . . . An 
edifice  constructed  of  concrete  interlaced  with  steel — sometimes  called 
armored  concrete — and  equipped  with  windows  of  ‘wire  glass’  will  come 
unscathed  through  almost  any  conflagration.” — “New  York  Sun,”  April 
21st,  1906. 

In  an  interview  given  the  “New  York  Herald,”  April  12th,  1905,  Mr. 
Starrett  said,  referring  to  the  fireproof  buildings  in  the  Baltimore  fire : 
“To  me  the  Baltimore  fire  was  not  a fair  test,  first,  because  the  builders 
had  not  protected  themselves  from  adjoining  fire  traps,  and  second,  it  has 
been  conclusively  proved  that  much  of  the  damage  was  due  to  poor  ma- 
terials and  poor  workmanship. 

“If  you  erect  a building  that  has  its  outside  metal  protected  by  at  least 
a four-inch  body  of  good  brick  work  or  two  inches  of  properly  reinforced 
Portland  cement,  with  its  window  frames  and  sashes  copper  sheathed  and 
‘Wire  Glass’  for  windows — well,  I am  willing  to  say  that  externally  you 
could  soak  that  building  with  kerosene  or  build  bonfires  all  around  it  with- 
out doing  any  damage.” 

Buildings  found  standing,  after  great  conflagrations,  in  which  business 
can  be  transacted,  are  structures  equipped  with  “Wire  Glass”  in 
metal  frames  to  protect  openings  in  roofs  and  walls. 
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Walls  and  roof  fire-resistive,  but  every  window  opening,  because  not  protected,  an 
easy  path  for  an  “exposure”  fire  to  the  interior  of  every  floor.  This  is  a typical  detail  of 
the  condition  of  the  ordinary  so-called  fireproof  building  after  conflagration  experience.  As 
will  be  observed,  ihe  exterior  of  the  building  is  to  all  intents  and  purposes,  intact,  and  if  the 
window  openings  had  been  afforded  a reasonable  degree  of  fire  resistance  there  is  every 
reason  to  believe  that  the  interior  would  have  suffered  as  little. 


The  Passing  Chance 

(By  Samuel  E.  Moffett) 

A great  fire  is  always  a great  opportunity.  It  leaves  the  way  clear 
for  the  correction  of  mistakes  which  without  it  would  have  seemed  be- 
yond remedy.  Yet  when  such  an  opportunity  comes  to  a city  it  usually 
finds  the  people  unprepared.  The  spirit  of  hustle  resents  delay.  The 
people  are  anxious  to  have  it  said  that  they  are  rebuilding  before  the  ashes 
are  cool.  So  the  chance  passes,  and  the  old  blunders  are  perpetuated. 

It  is  San  Francisco’s  good  fortune  to  have  taken  thought  for  her  re- 
construction two  years  ago,  so  that  when  she  suddenly  found  herself  with 
twenty-five  hundred  acres  of  cleared  land  to  build  upon  she  did  not  have 
to  improvise  a plan,  but  found  one  ready  to  her  hand.  The  only  question 
now  is  whether  she  will  have  the  resolution  to  use  what  she  had  . the  fore- 
sight to  obtain. 

The  San  Francisco  Peninsula  juts  up  like  a long  finger  between  the 
Pacific  and  the  Bay,  with  the  city  as  the  finger  nail.  The  municipality  is 
almost  square,  about  six  miles  each  way.  In  the  centre,  visible  from  and 
dominating  all  parts,  rise  the  Twin  Peaks,  a double  cone  seven  hundred 
feet  high,  forming  a feature  unique  among  American  cities.  Northeast 
•of  the  Twin  Peaks  lay  the  densely  built  quarter,  now  mostly  destroyed.  It 
just  happens  that  the  main  thoroughfare  of  the  city,  Market  Street,  runs 
in  a straight  line  from  the  ferry  landing  in  the  northeast  to  the  base  of 
the  Peaks,  and  that  its  axis  is  prolonged  on  the  other  side  by  a natural  val- 
ley, terminating  in  a beautiful  body  of  fresh  water,  Lake  Merced,  in  the 
southwest.  It  happens,  too,  that  Market  Street  is  in  very  convenient  rela- 
tions with  the  well-to-do  region  north  of  it,  cutting  diagonally  across  its 
checkerboard  street  plan  and  so  receiving  the  natural  flow  of  traffic  from 
all  the  thoroughfares  of  that  quarter.  On  the  south  the  neighboring  streets 
run  parallel  or  at  right  angles  to  Market,  and  so  are  not  so  easily  brought 
into  relations  with  it.  In  the  northwestern  corner  is  the  great  park  system 
— Golden  Gate  Park,  about  the  width  of  Central  Park,  New  York,  but 
nearly  half  a mile  longer;  the  Presidio,  the  Government’s  chief  military 
reservation,  nearly  twice  as  large  as  Central  Park;  and  the  various  small- 
er reservations  along  the  ocean  and  the  Golden  Gate.  In  the  southwest  the 
Lake  Merced  Valley,  now  part  of  the  Spring  Valley  Water  Company’s  re- 
servoir system,  is  naturally  destined  for  a park.  The  southeast  is  a poor 
■quarter  of  ironworks,  sugar  refineries,  slaughter-houses,  and  workmen’s 
dwellings.  These  are  the  conditions  with  which  Mr.  Burnham  and  his 
associates  had  to  deal. — Collier’s  Weekly,  May  12,  1906.) 

San  Francisco  will  be  fair  beyond  any  beauty  she  has  known  before, 
and  she  will  be  safer  than  before  this  calamity  brought  home  more  sharp- 
ly the  specific  dangers  to  be  met.  The  chief  of  her  fire  department,  killed 
“by  the  earthquake,  dying  without  knowledge  of  the  conflagration,  used  his 
last  words  to  reiterate  his  belief  in  the  need  of  a salt-water  system  of  pro- 
tection against  fire.  The  water  safeguards  will  be  immeasurably  improved, 
and  there  is  full  reason  to  hope  for  protection  in  the  style  of  building  and 
in  the  plan  on  which  the  new  city  is  laid  out.  In  other  towns,  where  the 
•earthquake  did  proportionally  more  harm,  the  buildings  were  inferior  to 
those  in  San  Francisco.  As  to  the  general  rebuilding  scheme,  the  Califor- 
nia metropolis  should  gain  in  every  way.  Wide  parkways  across  the  city 
would  do  much  to  limit  the  range  of  fires  under  ordinary  conditions  of 
the  wind,  such  as  prevailed  during  this  upheaval.  Had  the  park  agitation 
of  fifteen  years  ago  succeeded,  this  fire  might  have  come  to  little.  The  plan 
-made  months  ago  by  Mr.  Burnham,  than  whom  no  architect  is  better  fit- 
ted for  the  work,  was  intended  to  apply  to  a city  already  in  existence.  Be- 
ginning anew,  he  can  take  full  advantage  of  the  brilliant  opportunities 
of  the  site,  neglected  in  the  former  building  of  the  town.  Instead  of 
rectangular  streets,  regardless  of  the  hills,  he  will  so  combine  his  ideal 
-preferences  with  his  very  practical  knowledge  and  experience  that  the  new 
San  Francisco  will  be  a city  beautiful  enough  to  make  us  look  with  solemn 
acceptance  on  a betterment  purchased  at  such  a deadly  cost. — Collier’s 
Weekly,  May  5,  1906. 
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The  Unburnable  City 

Will  the  unburnable  city  ever  be  built?  This  is  a question  that  has 
been  asked  many  times,  but  especially  since  the  recent  disaster  at  San  Fran- 
cisco. The  general  destruction  of  property  there  has  cleared  the  ground 
of  buildings  which  were  not  fireproof,  and  there  is  a general  feeling  among 
architects  and  builders  that  a unique  opportunity  has  thus  been  afforded 
to  construct  a city  which  shall  be  as  free  from  danger  by  fire  as  it  is  possi- 
ble for  any  city  to  be.  Experts  say  the  practically  unburnable  city  can  be 
built  if  right  steps  are  taken  in  the  very  beginning  to  make  it  so. 

But  even  under  the  severest  trials — as  in  San  Francisco,  where  fire 
raged  practically  unchecked — the  modern  fireproof  structure  is  the  only  one 
that  in  any  way  helps  to  check  the  flames.  This  was  shown  at  Baltimore, 
Toronto,  Rochester,  and  later  at  San  Francisco.  In  the  last  city  the  pro- 
tected steel  structures  survived  so  well  that  many  of  them  will  soon  be 
ready  for  occupancy  again.  All  this  goes  to  show  that  the  indestructible 
building  is  not  an  impracticable  dream. 

The  first  thing  the  authorities  of  the  unburnable  city  will  do  will  be 
to  draw  up  a code  of  building  laws  which  shall  forbid  the  use  of  any  but 
well-tested  fire-proofing  material.  They  will  enforce  these  laws  with  rigor- 
ous severity.  Nothing  but  the  protected  steel  frame  will  be  allowed  for 
high  buildings,  and  even  dwellings  will  have  to  be  built  of  hollow  tile 
bricks,  cement  or  of  some  other  unburnable  material  which  all  the  great 
conflagrations  have  shown  to  be  most  effective.  Large  floor  spaces  in 
warehouses  and  dry  goods  establishments  will  be  subdivided  and  separated 
by  fireproof  partitions  with  fireproof  doors  and  protected  stairways.  “Wire 
glass”  will  be  used  for  all  windows.  In  large  office  buildings  the  elevator 
shafts  will  be  encased  so  as  to  prevent  the  spread  of  fire  from  floor  to 
floor.  Standpipes  kept  under  high  water  pressure  with  ample  hose  attached 
will  be  common.  Automatic  sprinklers  and  chemical  fire-extinguishers  will 
be  everywhere.  Furniture  will  be  of  steel  6r  bronze,  so  far  as  ma}r  be 
practicable.  Hotels,  apartments,  schools,  colleges,  hospitals,  theatres  and 
all  public  halls  will  be  as  safe  as  modern  ingenuity  can  make  them.  Ware- 
houses and  factories  will  have  to  take  particular  precautions,  especially 
where  highly  inflammable  contents  are  on  the  premises. 

So  constructed  and  equipped  the  future  city  will  be  unburnable.  Its 
insurance  rates  will  be  the  lowest  ever  known  because  fire  underwriters 
will  be  the  first  to  encourage,  as  they  are  now  doing,  the  universal  adoption 
of  every  possible  precaution  against  fire. — “Record  and  Guide.” 
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Design  of  the  Perfect  City 


Daniel  Hudson  Burnham  believes  in  the  new  San  Francisco.  He  would 
see  it  take  its  place  as  the  American  Paris  in  the  arrangement  of  its  street 
and  the  American  Naples  in  the  beauty  of  its  bay  and  skies.  The  plans 
for  the  ideal  San  Francisco  were  his,  and  hardly  had  his  report  been 
printed  than  the  columns  of  the  old  city  went  down  to  ruin  and  fire  swept 
out  of  existence  the  landmarks  by  the  gate  of  gold. 

Upon  the  invitation  of  the  Association  for  the  Improvement  and 
Adornment  of  San  Francisco  Mr.  Burnham  went  to  the  Golden  Gate, 
where  he  devoted  months  to  the  plans  for  a new  city.  A bungalow  was 
built  on  the  Twin  Peaks  seven  hundred  feet  above  the  level  of  the  streets, 
from  which  Mr.  Burnham  and  his  staff  of  assistants  could  command  a 
view  of  the  city  and  the  bay.  The  material  which  they  sought  to  make 
into  the  perfect  city  was  before  them  day  and  night.  They  saw  San  Fran- 
cisco by  sunlight,  in  fog,  in  storm  or  in  the  blaze  of  a myriad  lights.  As 
the  work  progressed  the  San  Franciscans  who  were  interested  in  the 
scheme  often  climbed  to  the  bungalow  to  watch  the  progress  of  the  work. 
Plans  a Civic  Centre 

The  scheme  prepared  by  Mr.  Burnham  provided  first  for  a civic  centre 
where  all  the  principal  city  buildings  were  to  be  located  and  also  the  new 
union  railroad  station.  About  this  was  to  be  a broad,  circular  boulevard, 
a perimeter  of  distribution,  and  beyond  this  a series  of  broader  boulevards 
or  parkways  connecting  the  hills,  which  were  to  be  converted  into  parks 
themselves. 

About  this  was  to  have  been  the  encircling  boulevard  following  the 
shore  line  of  the  peninsula.  The  scheme  included  also  the  extension  of  the 
avenue  leading  to  the  Golden  Gate  Park,  known  as  the  Panhandle,  the 
building  of  a Greek  amphitheatre  on  the  Twin  Peaks,  with  a statue  of 
San  Francisco  greeting  the  countries  of  the  Orient.  The  plan  also  provided 
for  a new  parade  ground  at  the  Presidio  and  the  building  of  numerous 
parks  and  playgrounds  throughout  the  city.  All  this  was  to  have  cost 
millions,  but  to  a man  of  the  largeness  of  view  of  the  "City  Builder  this  was 
a detail  which  was  to  be  reckoned  with  year  by  year. 

Now  that  buildings  which  were  to  have  been  acquired  by  the  city  to 
make  room  for  the  pathways  of  the  ideal  San  Francisco  are  in  ashes  and 
twisted  beams  it  may  be  that  the  vision  of  Daniel  H.  Burnham  may  be  real- 
ized, not  in  years  but  in  months. — “New  York  Herald.” 

18 


Surrounding  the  point  of  intersection  of  the  great  highways  that  are  to  cross  San 
Francisco  in  all  directions  Mr.  Bumham  has  planned  a system  of  connecting  avenues  which 
will  distribute  traffic,  prevent  congestion,  and  afford  a splendid  setting  for  public  and  semi- 
public buildings.  At  one  side  of  this  is  to  be  a monumental  railroad  station,  from  which 
the  arriving  traveler  will  look  through  a long  vista  to  a majestic  opera-house. 
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Comments  of  California  Engineers 
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on  the  Earthquake  and  Fire 

0 (From  Prof.  Frank  Soule,  Dean  of  the  College  of  Civil  Engineering, 

^3  y 3/  YO't  - University  of  California,  in  “Engineering  Record.”) 


The  recent  great  earthquake,  and  the  only  one  of  the  series  that  caused 
any  serious  injury,  began  on  the  morning  of  April  18  at  5:13:38,  standard 
time  of  the  120th  meridian.  The  duration  of  the  severe  part  of  the  “quake” 
was  38  seconds,  but  the  vibrations  of  the  earth’s  crust  continued  for  over 
a minute,  and  were  followed  at  short  intervals  by  many  others  of  slight 
intensity.  There  were  fourteen  such  recorded  during  the  remainder  of 
April  18th,  and  more  than  forty  have  occurred  up  to  the  present  time 
(April  30)  ; none  severe. 

The  motion  in  the  first  great- shock  was  at  first  from  east  to  west  and 
finally  from  southeast  to  northwest,  the  displacement  as  measured  by 
seismographs  being  about  in.  The  Duplex  instrument  at  the  University 
of  California  gives  a graphical  representation  showing  a large,  somewhat 
tortuous,  closed  curve,  made  during  the  vibrations,  and  indicates  that  the 
motions  were  from  all  directions  at  different  moments,  like  those  of  the 
surface  of  a cake  of  jelly  resting  upon  a plate,  when  the  latter  is  severely 
struck.  The  severity  of  the  first  shock  is  estimated  at  9 in  the  Rossi-Forel 
scale,  by  our  seismic  authorities. 

The  writer  has  visited  and  inspected  some  twenty-five  of  the  principal 
large  buildings  and  structures  of  the  most  modern  type,  as  well  as  many 
others,  and  has  ascertained  the  effects  of  the  earthquake  shock  upon  them 
previous  to  their  attack  by  fire.  In  every  case  where  the  structure  was  of 
Class  A,  steel-frame,  with  first-class  foundations,  either  upon  good  ground 
“in  natural  place”  (as  with  the  Claus  Spreckles  or  Call  Building,  the  James 
Flood  Building,  etc.)  no  appreciable  injury  was  done,  and  but  for  the  con- 
flagration they  would  now  be  in  service.  The  same  can  be  said  of  that 
class  of  superstructures  resting  upon  excellent  foundations  of  piles  driven 
through  made  ground  to  a solid  sub-stratum,  as  exemplified  by  the  new 
Merchants’  Exchange,  the  Mills  Building,  the  Kohl,  formerly  the  Hay- 
ward, etc. 

In  the  case  of  those  Class  A buildings  founded  on  made  soil,  such  as 
filled  in  sand,  mud  and  the  like,  the  walls  have  been  cracked  and  injured 
to  a considerable  extent,  requiring  in  some  instances  large  expense  for  re- 
pairs. A notable  example  is  the  U.  S.  Post  Office  at  the  corner  of  Seventh 
and  Madison  Streets.  This  is  a handsome,  well-designed  and  strongly 
built  structure  of  the  new  type,  three  stories  in  height.  Had  it  been  raised 
upon  an  excellent  foundation  it  would  undoubtedly  have  passed  through 
the  “temblor”  unharmed  ; but  unfortunately  for  it,  the  site  is  a sand  lot, 
across  one  corner  of  which  formerly  ran  a branch  of  Mission  Creek,  un- 
derlaid by  a deposit  of  mud  and  silt.  The  lot  had  long  been  filled  into 
grade  with  sand ; and  the  Government  agents,  after  much  adverse  criticism 
of  the  sub-soil,  endeavored  to  unify  and  strengthen  the  “bed  of  foundation” 
by  the  liberal  use  of  steel-concrete  piers.  The  granite  walls  on  every  side 
of  the  Post  Office  are  badly  cracked  from  the  third  story  under  the  roof 
to  the  foundations ; while  the  walls,  the  marble  veneer,  the  partitions  and 
the  fireproofing  on  the  interior  are  badly  shattered  and  thrown  to  the 
floor  in  great  quantities.  The  sidewalks  around  the  building  are  sep- 
arated from  it  and  each  other,  and  upon  the  Mission  Street  side  have,  in 
places,  sunk  3 ft.  below  grade,  indicating  very  plainly  a defective  support. 
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The  exterior  of  this  building  is  but  slightly  damaged,  having  been  exposed  to  only  a 
moderate  fire.  The  granite  of  the  first  and  second  stories  is  spalled  around  the  window- 
openings,  the  greatest  damage  having  been  wrought  on  the  Montgomery  Street  side.  The 
principal  structural  damage  to  this  building  was  caused  by  the  failure  of  a hollow  tile 
suspended  ceiling  which  admitted  the  flames  to  the  blind  space  between  the  ceiling  and 
the  roof,  causing  the  injurious  deflection  of  a large  portion  of  the  roof  framing. 


The  Union  Ferry  depot  at  the  foot  of  Market  Street  is  a modern  steel 
frame  building  of  great  length  and  width ; and  has  a very  high  tower  at 
its  middle  on  the  landward  side.  The  front  and  ends  of  the  depot  and  the 
lower  two-thirds  of  the  tower  are  faced  with  Colusa  sandstone.  The 
building  is  founded  upon  concrete  arches  and  piers  resting  upon  timber 
grillages  supported  by  wooden  piles  driven  80  ft.  into  the  silt,  blue  clay 
and  yellow  clay  successively  of  the  bay’s  bottom.  There  are  seventy  large 
piers  with  sixty  piles  each  that  carry  the  heaviest  landward  part  of  the 
depot;  thirty  small  piers  with  nine  piles  each  under  the  light  bay  side, 
and  250  piles  carrying  the  tower,  which  partly  rests  upon  the  sea  wall 
running  beneath  it.  The  foundation  was  regarded  as  heavy,  substantial  and 
sufficient,  even  in  this  bay  mud.  The  high  tower  was  badly  shaken  and 
lost  a part  of  its  stone  veneer  which,  falling  upon  the  roof  of  the  depot, 
broke  throught  it  to  the  second  story,  or  floor  beneath  it,  and  caused  the 
greatest  part  of  the  damage  to  the  building.  The  tower  will  probably  be 
taken  down  and  reconstructed.  The  southeastern  end  of  the  wall  of  the 
depot,  the  part  first  struck  by  the  earthquake,  was  also  cracked  and  in  part 
thrown  down,  and  some  cracks  appear  in  other  portions  of  the  structure, 
but  no  serious  damage  appears,  the  floors  are  apparently  level  and  the  depot 
is  in  constant  daily  use. 

This  case  of  a heavy  structure  resting  entirely  upon  concrete  piers 
some  30  ft.  above  their  bases  on  piles  in  mud,  and  not  reaching  hard,  solid 
bottom,  seems  a crucial  test  for  the  modern  steel-frame  structure,  and  in- 
dicates to  the  writer  that  the  engineer  and  architect  can  build  sufficiently 
strongly  to  defy  any  earthquake  that  is  likely  to  come. 

Other  brick  or  stone  buildings  erected  upon  some  of  this  filled-in  area, 
but  having  weak  foundations  or  thin  walls  were  badly  cracked,  and  in  some 
instances,  completely  wrecked. 

The  Palace  Hotel,  an  immense  structure  of  brick,  seven  stories  in 
height,  built  nearly  thirty  years  ago,  and  therefore  not  in  the  latest  type, 
endured  successfully  the  severe  shock,  as  it  had  many  a lighter  one  in  past 
years ; but  was  gutted  by  the  fire.  It  was  founded  in  a deep  excavation  in 
wet  sand  “in  place,”  and  was  constructed  with  very  thick  walls  of  brick. 
It  had  been  regarded  as  both  earthquake  and  fire  proof. 

As  the  result  of  study  of  the  effects  of  this  earthquake,  the  writer  has 
the  firm  conviction  that  (1)  the  modern  Class  A steel-framed  structure 
having  a proper  foundation  will  endure  without  appreciable  injury  any 
earthquake  that  is  likely  to  occur.  (2)  That  a strongly-built  wooden  house 
on  a good  foundation  bed  will  suffer  little  in  any  earthquake.  (3)  That 
wrought-iron  shutters  on  the  exterior  of  the  windows  of  the  great  Class  A 
steel-framed  buildings  in  San  Firancisco,  if  operated  by  engineers  and  pow- 
er, would  have  prevented  the  destruction  by  fire  of  a large  number  of  her 
best  designed  and  practically  earthquake-proof  structures. 

(Edward  M.  Boggs,  M.  Am.  Soc.  Q E.,  Chief  Civil  Engineer,  Oakland 
Traction  Consolidated,  and  San  Francisco,  Oakland  & San  Jose  Ry.) 

I wish  to  give  great  emphasis  to  the  fact  that  the  magnitude  of  the 
catastrophe  should  be  attributed  principally  to  the  conflagration  which  fol- 
lowed the  earthquake.  In  my  opinion  fully  95  per  cent,  of  the  property 
loss  in  San  Francisco  was  due  to  the  fire.  The  earthquake  alone,  although 
severe  and  causing  a heavy  loss  of  life,  was  not  such  a world-appalling 
event.  Doubtless  there  have  been  numerous  others  as  severe  or  worse 
within  the  limits  of  the  United  States  since  the  European  settlement. 

Generally  speaking  the  buildings  seriously  injured  were  very  old,  of 
unsafe  design,  improper  construction,  or  of  poor  materials.  This  earth- 
quake was  the  best  possible  endorsement  of  the  superiority  of  steel-frame 
construction  for  tall  buildings.  The  “skyscrapers”  were  uninjured  structur- 
ally by  the  shock.  The  damage^  they  suffered  was  mainly  to  their  finish 
and  ornamental  features.  None  of  them  collapsed;  none  contributed  to 
the  loss  of  life.  Elevators  were  operated  for  hours  or  days  after  the  shock 
and  until  the  fire  appeared.  The  instance  of  the  Claus  Spreckles  build- 


22 


Copyright,  Roebling  Construction  Co. 

James  Flood  Building,  San  Francisco,  Cal. 

The  facades  are  of  sand-stone,  with  a granite  base  to  the  water  table.  The  damage 
to  the  exterior  consists  of  spalling  around  a number  of  the  window  openings  and  earthquake 
cracks  where  the  corner  tower  joins  the  side  walls,  and  at  the  northwest  comer  pier  of  the 
Powell  Street  side  at  the  first-story  level.  The  fireproof  floors  are  of  hollow  tile  arches, 
segemental  in  form,  with  Roebling  flat  wire  lath  and  plastered  ceilings  underneath.  The 
column  protection,  partitions  and  wall  furring  consist  of  hollow  tile  blocks.  The  floors  are 
in  good  condition,  except  a section  over  the  central  portion  of  the  first  story.  The  hollow 
tile  partitions  stood  as  well  in  this  building  as  in  any  in  the  burned  district,  but  about  15  per 
cent,  of  the  partition  areas  are  down.  The  hollow  tile  column  protection  was  badly 
damaged  in  many  places,  but  fulfilled  its  purpose  and  prevented  the  failure  of  the  columns. 
With  its  wide  street  isolation  this  building,  with  window  protection  should  have  escaped 
interior  damage. 
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ing  is  typical.  This  is  a twenty-one-story  building  310  feet  high,  stand- 
ing on  a lot  only  75  feet  square.  It  had  long  been  regarded  by  laymen  as 
the  most  dangerous  structure  in  the  city  in  the  event  of  earthquake,  but 
it  endured  the  shock  nobly.  1 did  not  see  it  until  the  lire  had  swept  through 
it,  but  it  stands  to-day  an  imposing  structure.  Parts  of  it  are  doubtless 
capable  of  being  occupied  after  very  slight  repairs,  although  the  building 
was  far  from  lireproof  and  suffered  greatly  from  the  lire.  The  other  steel 
frame  buildings  have  the  same  satisfactory  records. 

It  was  the  breaking  of  the  water  mains  by  the  earthquake  that  permit- 
ted the  numerous  simultaneous  fires  to  escape  control  and  merge  into  a 
general  conflagration.  I have  had  no  opportunity  to  ascertain  the  number 
or  location  of  these  breaks.  It  appears  most  probable  that  they  occurred 
principally  at  points  where  the  mains  crossed  filled-in  ground,  or  at  other 
places  most  likely  to  be  disturbed  by  the  shaking.  Possibly  these  danger 
points  can  be  located  in  water-works  systems  generally  by  advance  study, 
and  gates  arranged  so  as  to  reduce  to  a minimum  the  area  deprived  of  pro- 
tection. The  stupendous  loss  by  the  fire  in  San  Francisco  emphasizes  the 
importance  of  arranging  in  the  design  of  a water  system  for  the  most  per- 
fect control  of  the  water  supply.  Not  only  should  flow  between  all  por- 
tions of  the  system  be  available,  but  means  should  be  provided  for  segregat- 
ing the  system  into  the  greatest  possible  number  of  temporarily  independ- 
ent units,  each  with  its  own  reservoirs  or  pumping  stations. 

(Philip  E.  Harroun,  M.  Am.  Soc.  C.  E.) 

My  own  observation  of  the  effect  of  the  earthquake  embraces  that  sec- 
tion of  San  Francisco  bounded  by  the  ferries  on  the  east,  Market  Street 
on  the  south,  Leavenworth  Street  on  the  west  and  Sacramento  Street  on 
the  north,  together  with  the  business  sections  of  Oakland  and  Berkeley. 
It  is  evident  at  once  that  the  only  type  of  construction  which  has  success- 
fully withstood  the  shock  is  the  modern  steel  frame  construction.  Build- 
ings of  this  class  are  but  little  injured  and  in  some  instances  a casual  ex- 
amination fails  to  show  any  defect  whatever. 

(Stephen  E.  Kieffer,  Assoc.  M.  Am.  Soc.  C.  E.) 

In  general  it  could  be  said  that  few  buildings  of  brick  or  stone  without 
steel  frames  resisted  the  shock  to  any  great  degree.  A notable  exception 
to  this  was  the  Palace  Hotel,  the  brick  walls  of  which  resisted  both  shock 
and  fire. 

Of  the  modem  large  steel  frame  office  buildings  none  were  damaged 
by  the  shock  so  far  as  the  eye  could  detect,  except  for  the  dropping  of  a 
piece  of  cornice  or  ornamental  stonework  here  and  there.  The  new  Monad- 
nock  Building  had  brick  veneering,  and  this  was  cracked  some  at  the  cor- 
ners and  between  windows,  but  the  interior  was  apparently  unharmed.  The 
buildings  faced  with  stone  showed  no  cracks.  The  older  Mills  Building 
showed  no  damage  from  the  shock. 

From  my  observation  I should  say  that  modern  construction  can  be 
made  to  resist  such  shocks  as  this  one,  especially  if  reinforced  concrete 
be  used. 

(John  B.  Farish,  M.  E.) 

Before  the  fire  reached  them  I went  through  a number  of  the  large 
steel  structures  that  had  recently  been  put  up.  It  was  interesting  to  me 
to  note  that  in  no  case  were  they  seriously  injured.  Following  this  in- 
spection, which  included  some  half  a dozen  of  these  buildings,  the  fire  swept 
through  all  of  them,  burning  the  entire  contents.  Even  this  added  vest 
did  not  serve  to  destroy  the  strength  of  the  structures,  and  I believe  that 
in  every  case  they  can  be  repaired  and  made  as  good  as  they  were  origin- 
ally. I am  now  thoroughly  convinced  that  the  best  method  of  building 
for  San  Francisco  is  the  steel  structure,  with  modern  fire-proofing.  If  a 
steel  shutter  could  be  inserted  in  the  wall  above  the  windows,  to  be  low- 
ered at  the  time  of  a fire,  these  buildings  would  offer  a front  that  would 
stop  such  fires  as  recently  raged  in  the  central  business  part  of  San 
Francisco. 
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Mills  Building,  San  Francisco  Cal.,  after  Earthquake  and  Fire. 

This  was  one  of  the  finest  buildings  in  the  city,  being  ten  stories  high,  and  made  of 
California  marble,  light  pressed  brick  and  terra  cotta.  It  cost  $1,500,000.  and  was  put  up 
in  1891-2  by  D.  O.  Mills  at  the  northeast  corner  of  Montgomery  and  Bush  Streets.  The 
three  entrances  from  Bush,  Pine  and  Montgomery  Streets  led  into  a great  open  court  in  the 
centre.  The  entrance  from  Montgomery  Street  was  through  a magnificent  marble  arch  that 
extended  to  the  top  of  the  second  story.  The  halls  were  tiled  and  wainscoted  with  marble. 
A complete  law  library  was  supplied  for  the  use  of  the  tenants.  The  United  States 
Weather  Bureau  had  its  headquarters  on  the  top  floor,  with  the  signal  station  on  the  roof. 
Built  of  iron,  stone,  brick  and  marble  throughout,  it  was  thought  to  be  proof  against  both 
earthquake  and  fire. 
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From  Other  Prominent  Engineers 

2121  Buchanan  St.,  San  Francisco,  May  io,  ’06. 
Mississippi  Wire  Glass  Co., 

277  Broadway,  New  York  City. 

Gentlemen : — 

Your  favors  of  the  25th  ultimo  and  May  3rd  are  at  hand.  In  reply 
thereto  it  gives  me  pleasure  to  say  that  there  has  been  to  my  knowledge  no 
failure  of  “wire  glass”  under  any  of  the  conditions  brought  about  by  the 
recent  earthquake  and  fire  in  this  city.  I am  an  advocate  of  “wire  glass” 
set  in  metal  frames  as  a matter  of  fire  protection  in  Class  A buildings ; for 
the  better  class  of  such  structures,  including  office  buildings,  I would  re- 
commend wire  plate  glass  in  metal  sash  and  frames  for  all  windows.  I 
am  convinced  that  this  would  have  prevented  damage  to  any  of  our  Class 
A buildings  and  to  a large  degree  would  have  reduced  the  fire  area.  I 
was  the  personal  witness  of  the  burning  of  several  of  our  magnificent  build- 
ings where  the  fire  was  due  entirely  to  wooden  sash  and  frames  which  were 
burning  even  before  the  fire  broke  out  in  the  interior  of  the  buildings.  There 
is,  of  course,  no  way  of  preventing  fire  in  any  kind  of  a building  where 
the  contents,  furniture,  etc.,  is  of  an  inflammable  nature. 

In  regard  to  the  earthquake,  wire  glass  would  be  ideal,  even  in  an  ex- 
treme case  where  the  earthquake  was  most  violent,  if  everything  else  would 
be  shattered,  even  to  the  “wire  glass,”  it  would  still  be  a barrier  to  fire.  Our 
own  earthquake,  of  which  we  will  some  day  be  very  proud,  was  perhaps  as 
violent  as  any  of  which  there  is  any  record,  was  not  sufficient  to  shatter  or- 
dinary 26-oz.  sheet  glass,  and  it  is  certain  that  such  a thing  as  wire  glass  was 
not  shattered. 

Very  truly  yours, 

(Signed)  Willis  Polk. 


1436  Walter  St.,  San  Francisco,  May  18th,  ’06. 

Mr.  E.  S.  Hand, 

277  Broadway,  N.  Y. 

Dear  sir: — 

I wrote  you  some  days  ago  in  regard  to  “wire  glass”  used  in  con- 
struction of  the  Shreve  Building  here,  etc.  Since  then  I have  looked  over 
the  Wells-Fargo  Building.  That  Company  used  “wire  glass”  on  the  base- 
ment story  of  their  building.  The  glass  covers  some  four  feet  above  the 
level  of  the  sidewalk.  The  building  was  gutted  by  the  fire  and  the  glass 
shattered,  but  I did  not  see  an  instance  where  it  had  fallen  out,  except 
when  knocked  out  by  some  solid  substance.  It  held  together  all  right.  I 
think  our  Building  Commission  has  made  it  unnecessary  for  you  to  look 
further  for  testimonials  as  to  the  desirable  qualities  of  your  product. 

Yours  truly, 

(Signed)  Gilbert  J.  Root,  M.  E. 
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Looking  Ahead  at  San  Francisco 


The  burned  area  at  San  Francisco  has  now  been  definitely  fixed  at 
about  four  square  miles.  While  this  is  a considerable  reduction  from  the 
early  estimates,  the  fact  that  all  but  a fringe  of  the  city  has  been  destroyed 
has  not  been  altered. 

After  the  first  rebound  of  hopefulness  there  has  come  a realization 
of  the  tremendous  task  to  be  accomplished  in  rebuilding,  and  a feeling 
that  possibly  it  may  be  too  great  for  San  Francisco  to  undertake  alone. 

In  taking  account  of  stock  the  San  Franciscans  estimate  that,  includ- 
ing insurance  payments,  they  will  soon  have  about  $207,000,000  in  circula- 
tion. The  representatives  of  the  British  insurance  companies  in  London 
have  resolved  upon  the  incredible  folly  and  meanness  of  refusing  to  pay 
their  losses  on  buildings  blown  up  to  check  the  advance  of  the  fire,  although 
those  buildings  would  all  have  been  burned  in  a few  minutes  in  any  case, 
and  their  destruction  saved  the  companies  the  further  losses  they  would 
have  incurred  if  the  rest  of  the  city  had  been  left  to  its  fate. 

Whatever  financial  arrangements  may  be  made  now,  San  Francisco’s 
future  is  secure.  Her  resources  are  not  confined  to  the  little  blackened 
tip  of  land  by  the  Golden  Gate.  That  is  merely  the  focal  point  at  which 
her  streams  of  wealth  converge.  San  Francisco  capital  is  breeding  revenue 
all  the  way  up  and  down  the  Pacific,  from  Panama  to  Alaska,  and  across 
from  the  Rocky  Mountains  to  China.  San  Francisco  owns  whaling  fleets 
in  the  Arctic,  seal  fisheries  on  the  Pribilofs,  gold  mines  in  the  Klondike, 
coal  mines  in  British  Columbia,  forests  in  Washington,  canneries  in 
Oregon,  vineyards  in  California,  silver  mines  in  Nevada,  copper  mines  in 
Arizona,  sugar  plantations  in  Hawaii,  and  steamer  lines  to  all  the  shores 
and  islands  of  the  Pacific.  She  holds  mortgages  on  the  enterprises  of  al- 
most every  town  and  county  on  the  coast.  When  she  begins  to  pick  up 
and  draw  in  the  threads  of  her  multifarious  business  connections  it  will 
be  seen  how  idle  has  been  the  talk  of  her  impoverishment  by  the  loss  of 
her  dwellings  and  counting-houses,,  or  of  the  impairment  of  her  commercial 
supremacy  by  the  advance  of  any  possible  rival. — Collier’s  Weekly. 
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Chronicle  Building  and  Annex,  San  Francisco,  Cal. 

The  original  building  is  on  the  right.  The  annex  was  in  the  course  of  construction,  and 
was  subjected  to  a moderate  fire  only  from  the  combustion  of  scaffolding  lumber,  wood 
trim,  etc.  The  steel  frame  is  uninjured,  excepting  one  column  between  the  two  buildings, 
which  was  unprotected  at  the  time  of  the  fire.  The  comparatively  slight  damage  in  the 
annex  was  due  to  a small  amount  of  combustible  material  in  the  unfinished  building.  The 
heavy  damage  to  “fireproof  ” structures  in  all  great  fires  has  been  due  to  the  burning  of  their 
own  contents,  set  alight  through  unprotected  window  openings,  and  not  to  the  direct  effects 
of  the  outside  conflagration. 
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The  Future  San  Francisco 


To  rebuild  San  Francisco  will  be  the  biggest  contract  the  citizens  have 
ever  had  on  their  hands. 

It  goes  without  saying  that  a city  of  the  size  and  commercial  import- 
ance of  San  Francisco  will  be  rebuilt.  But  how? 

There  is  one  question  above  all  others  that  must  be  answered  before 
the  actual  work  of  rebuilding  is  begun'  in  earnest. 

Can  San  Francisco  afford  to  bum  up  again? 

The  recent  conflagration  has  practically  wiped  out  the  fortunes  of 
many  business  men  and  property  owners — they  must  begin  life  over  again, 
in  one  sense.  The  present  embarrassment  caused  by  a lack  of  money  and 
credit  is  trying  in  the  extreme. 

It  must  be  expected  that  business  will  go  to  other  cities  for  the  next  few 
years — San  Francisco  cannot  be  rebuilt  under  three  to  five  years — and  that 
credit  will  be  hard  to  get. 

In  planning  for  another  San  Francisco,  shall  the  present  or  the  future 
be  considered?  Will  the  city  try  to  avoid  another  disaster  from  fire,  or 
will  the  city  simply  provide  what  appear  to  be  the  immediate  needs — shelter 
for  the  municipal  departments  and  for  business  houses? 

“Insurance  Engineering”  is  not  unmindful  of  the  fact  that  the  first  cost 
of  rebuilding  of  fire-resistive  construction  would  be  greater  than  rebuild- 
ing along  the  old  lines — but  what  about  the  investment  represented  by  the 
capital  put  into  buildings  that  cannot  be  destroyed  by  ordinary  fires? 

The  present  is  an  opportunity  that  should  not  be  lost  for  San  Francisco 
to  avoid  certain  vital  mistakes  made  in  the  past. 

Conflagrations  (fires  involving  three  buildings  or  more)  are  due  chiefly 
to  these  causes : Generally  poor  construction  of  buildings ; unprotected  ex- 
posed window  openings ; unprotected  communications  between  buildings ; 
narrow  streets ; lack  of  proper  building  laws ; non-enforcement  of  building 
laws ; lack  of  fire  limits. 

What  the  future  San  Francisco  will  be  and  how  long  it  will  survive 
■depend  largely  on  the  energies  put  forth  at  the  present  time. — “Insurance 
Engineering,”  May,  1906. 
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Mutual  Savings  Bank,  San  Francisco,  Cal. 

This  is  the  general  view  of  the  building  shown  on  page  1 3,  and  indicates  the  compara- 
tive moderation  of  the  exposure  hazard.  Yet  a structure,  otherwise  of  a very  fire  resistive, 
character  was  stripped  within  of  everything  inflammable.  The  facades  consist  of  granite  for 
the  first  story  and  sand-stone  above.  This  building  is  structurally  uninjured.  The  founda- 
tions are  level  and  the  walls  remain  plumb.  The  greatest  damage  sustained  by  the 
exterior  was  on  the  Geary  Street  side,  which  must  be  wholly  renewed  and  the  tile  roof, 
large  portions  of  which  must  be  rebuilt.  The  other  fronts  of  the  building  are  but  slightly 
damaged. 
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Window  Protection. 

“It  is  my  most  assured  jugdment  that,  not- 
withstanding narrow  streets  and  inferior  construc- 
tion of  buildings  the  fire  would  not  and  could  not 
have  seriously  spread  had  proper  precaution  been 
exercised  in  the  protection  of  exposing  wall  open- 
ings by  standard  fire  shutters  and  doors  or  stand- 
ard “wire  glass”  window  and  roof  openings,  together 
with  the  use  of  non-combustible  cornices  and  roof 
trim;  and,  in  at  least  partial  support  of  this  as- 
sertion, it  is  a fact  that  where  “wire  glass”  in  metal 
frames  (though  not  the  best)  was  exposed  to  heat 
of  the  conflagration,  both  front  and  rear,  no  dam- 
age by  fire  to  the  interior  resulted,  while  in  the 
case  of  imperfect  metal-clad  shutters  such  as  appear 
to  have  passed  as  ‘approved,’  but  little  restraint  to 
the  spread  of  flame  is  evidenced,  and  this  is  also 
true  of  “wire  glass”  where  it  was  incased  in  metal- 
clad  wooden  frames  and  sash.” — F.  M.  Griswold , 
General  Inspector , Home  Insurance  Company  of  Jlew 
York , on  the  (Baltimore  conflagration , 1904. 
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Merchants’  Exchange  Building,  San  Francisco,  Cal. 


The  facades  of  gray  granite  for  the  first  and  second  stories  and  buff  terra  cotta  brick 
with  terra  cotta  ornamentation  above,  are  in  good  condition,  with  the  exception  of  the 
granite,  which  is  badly  spalled  at  the  second  story  level.  The  rear  walls  of  common  brick 
are  slightly  cracked  by  the  earthquake.  This  building  passed  through  the  earthquake  and 
the  fire  with  as  little  structural  damage  as  any  building  in  the  burned  district,  and  would 
probably  have  been  saved  practically  intact  by  proper  window  protection. 
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Story  of  the 

San  Francisco  Catastrophe 

(By  Richard  Barry.) 

[Pen  pictures  of  events  so  momentous  that  all  five  senses  of  the  ob- 
server himself  seem  benumbed  are  usually  inadequate.  But  Richard  Barry’s 
account  of  the  San  Francisco  Disaster,  appearing  in  the  “Chicago  Daily 
News,”  is  so  vivid  a portrayal  that  we  deem  an  abridgement  of  it  the  best 
effort  we  can  make  in  placing  the  reader  in  touch  with  conditions  obtain- 
ing, as  well  as  receptive  to  the  observations  on  what  might  have  been.] 

For  the  purposes  of  description  San  Francisco  may  be  roughly  divided 
into  five  sections : The  Mission,  which  is  south  of  Market  Street,  the 
location  of  factories  and  workingmen’s  homes;  the  business  section  north 
of  Market  Street,  which  contains  the  banking  and  wholesale  districts,  the 
tenderloin  and  the  popular  hotels ; the  base  of  Telegraph  Hill,  the  loca- 
tion of  more  factories ; Chinatown,  the  Italian  quarter  and  fishermen’s 
homes ; Nob  Hill,  where  are  the  exclusive  hotels  and  the  palaces  of  the 
bonanza  kings;  and,  the  residence  district  west  of  Van  Ness  Avenue, 
which  occupies  about  half  the  ground  area  of  the  city,  which  is  practical- 
ly unharmed  and  which  figures  only  slightly  in  this  account.  The  first  four 
districts,  with  the  exception  of  the  steel  skeletons  of  the  skyscrapers,  have 
been  wiped  out  and  in  discussing  their  present  condition  only  one  word 
can  be  used — annihilation ! 

Steel  Structures  Withstood  Quake 

But  in  those  early  hours  a survey  of  the  city  discovered  that  the  well 
built  buildings,  with  few  exceptions,  were  standing.  The  downtown  eight, 
ten  and  twelve  story  structures,  with  a few  notable  exceptions,  were  prac- 
tically unhurt. 

However,  wherever  the  contractor  had  been  able  to  defraud  the  land- 
owner  the  earthquake  had  found  it  out  and  exposed  the  fake  with  ghastly 
finality.  In  one  instance,  where  mud  had  been  used  instead  of  mortar  and 
the  interstices  stuffed  with  sawdust,  the  building,  a cheap  hotel,  cracked 
literally  in  two  and  left  a yawning  hole  of  about  fifteen  feet  between  the 
halves.  The  sight  of  several  of  these  freaks  led  to  the  early  reports  that 
the  earth  had  opened  and  swallowed  buildings.  In  only  two  places  was 
the  earth  really  cracked — in  Valencia,  near  18th,  and  in  Van  Ness, 
near  Green,  in  the  Mission  and  in  the  residence  sections  respectively.  One 
of  these  fissures  was  about  eight  inches  and  the  other  about  eighteen  inches 
wide.  There  were  a few  random,  smaller  cracks  near  the  ferry.  In  one 
place  in  the  Mission  the  earth  covering  an  area  of  two  and  a half  blocks 
sunk  from  four  to  ten  feet.  This  spot  had  been  filled  in  over  a former 
creek  bed.  In  many  places  the  car  tracks  were  buckled. 

The  loss  of  property  from  the  earthquake  alone,  though  impossible 
to  accurately  establish,  has  been  variously  estimated  by  conservative  prop- 
erty holders  at  from  $6,000,000  to  $15,000,000.  Practically  all  the  lives 
were  lost  then. 

The  disaster,  however,  was  yet  to  come.  The  earthquake  was  only 
the  prologue  to  the  tragedy,  which  was  to  smite  San  Francisco. 

Up  to  6 :30  a.  m.  there  was  no  fire  scare.  Smoke  could  be  seen  rising 
from  various  factory  chimneys,  but  in  the  larger  part  of  the  city  there  were 
no  fires  kindled.  But  about  7 :30  smoke  became  conspicuous  in  many  places, 
especially  at  the  base  of  Telegraph  Hill.  Then  a small  fire  broke  out  with- 
in two  blocks  of  the  Palace  hotel  and  also  in  various  places  in  the  Mission. 
Near  Telegraph  Hill  a boiler  fire,  kindled  before  the  quake,  started  the  con- 
flagration. Near  the  Palace  and  in  the  Mission  the  lighting  of  breakfast 
fires  did  the  mischief.  There  was  no  danger  from  gas,  as  every  gasometer 
in  town  had  been  smashed  flat  as  a wafer  and  only  the  main  pipes  were 
charged. 

About  8 o’clock  people  began  to  realize  that  the  quake  was  the  smaller 
calamity.  The  panic,  which  within  twenty-four  hours  was  a headlong 
stricken  flight,  received  its  first  kindling  with  the  reception  of  the  news  that 
Fire  Chief  Sullivan  had  been  killed.  This  was  the  hardest  subsidiary 
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blow  given  the  staggering  city.  There  proved  to  be  no  water  supply,  lit- 
tle dynamite  and  no  great  man  to  confront  the  situation.  The  elimination 
of  Sullivan  from  the  start  was  the  effective  handicap  that  was  never  over- 
come. 

In  replying  to  the  first  fire  in  the  Mission  the  department  found  the 
water  pressure  weak.  It  soon  failed. 

Sullivan,  a man  of  comprehensive  mind,  had  always  declared  that  if 
anything  happened  to  the  water  supply  the  way  to  save  the  city  would  be 
by  dynamiting  and  counter-firing  to  fight  back  toward  the  main  conflagra- 
tion. A series  of  blocks  of  small  buildings  across  the  lower  part  of  the 
town  could  have  been  dynamited  and  fired.  This  would  have  left  a path 
too  wide  for  the  subsequent  intense  heat  to  leap,  but  this  was  neglected 
until  the  time  was  too  short,  and  then  the  flames  were  so  gigantic  that  they 
leaped  with  ease  the  widest  avenue  in  the  city. 

It  was  nearly  io  o’clock,  when  at  least  two  golden  hours  had  been  lost, 
before  the  decision  came  to  dynamite. 

More  harm  than  help  was  done  with  the  dynamite.  There  was  no 
general  system  of  fighting  the  fire.  Three  crews  were  out  in  automobiles 
blowing  up  old  buildings  here  and  there  where  individual  judgment  dic- 
tated a necessity.  But  all  the  work  was  done  too  close  to  the  flames  and 
in  most  cases  the  effect  was  injurious,  as,  there  being  no  water  to  sprinkle 
on  the  ruins,  the  powder  from  the  explosions  started  new  flames.  Thus 
dozens  of  fires  were  started  by  the  dynamite  from  which  the  chief  result 
was  an  addition  to  the  confusion,  terror  and  panic. 

The  flames  seemed  to  move  in  concentric  circles,  in  flanking  opera- 
tions which  chose  the  city’s  most  impregnable  vantage  points,  such  as  the 
Palace  hotel  and  the  Merchants’  Exchange  downtown,  the  Fairmont  hotel 
and  the  Claus  S.  Spreckels  home  uptown.  It  was  as  though  some  super- 
human and  demonian  general  were  guiding  the  swift  and  terrible  opera- 
tions. 

The  first  fires  had  started  from  wooden  buildings  in  the  Mission  and 
from  factories  at  the  base  of  Telegraph  Hill.  Thus  the  inception  came 
from  the  poorer  districts,  where  building  was  cheap,  life  plentiful  and  care- 
less. From  these  two  centers  the  flames  moved  out  in  ever-widening  cir- 
cles, eating  by  circuitous  lines  of  least  resistance  into  the  vitals  of  the 
other  two  sections  which,  unless  they  had  been  exposed  to  the  cumulative 
effect  of  riotous  heat,  would  have  been  able  to  stamp  out  the  ordinary,  or 
even  the  unusual  city  fire,  but  which,  before  the  epochal  event,  went  down. 
Thus,  the  business  section  and  Nob  Hill,  centers  of  wealth  and  permanence, 
were  wiped  out  through  the  combined  conflagrations  started  in  the  poorer 
parts  of  town,  and  in  which  an  imaginative  person  might  have  seen  a ser- 
ried movement  of  the  poor  against  the  rich. 

At  noon  the  Palace  hotel  became  a rallying  point  for  the  first  decisive 
stand  of  the  defense.  Built  by  W.  C.  Ralston  in  bonanza  days  it  stood  as 
the  greatest  landmark  in  California  history.  It  had  an  independent  water 
system  from  an  artesian  well  and  a pumping  plant  in  an  adjoining  build- 
ing. The  hotel  force  played  twenty-seven  streams  over  it  and  kept  off  the 
flames  while  the  buildings  within  a block  on  three  sides  were  going.  But 
about  noon  the  fire  crossed  from  the  Grand  Opera  house  to  the  Claus 
Spreckels  building,  the  home  of  the  Call  newspaper,  the  tallest  skyscraper 
in  the  city,  fifteen  stories  high,  of  steel  and  sandstone.  It  looked  through 
the  forenoon  as  if  this  building  would  resist,  but  just  before  i o’clock 
tongues  of  flame  licked  in  and  within  half  an  hour  from  the  first  attack 
every  inflammable  particle  in  the  huge  structure  had  gone  up  in  flame. 
Palace  Hotel  a Volcano 

The  burning  of  the  Spreckels  building  carried  the  flames  to  the  Hearst 
building,  the  home  of  the  Examiner,  across  the  street,  bringing  the  con- 
flagration nearer  the  Palace  hotel,  where,  by  this  time,  three  fire  companies 
had  centered.  The  magnificent  old  landmark  fought  valiantly,  but  about  4 
o’clock  a building  diagonally  across  the  street  caught  the  infection,  de- 
stroying the  basis  of  power  with  which  the  Palace  was  fighting,  and  when 
the  water  supply  ceased  to  flow  the  building  was  doomed.  It  became,  with 
in  fifteen  minutes  a volcano  of  flames. 

By  this  time,  4 o’clock  of  the  first  afternoon,  those  two  vast  flanking 
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Copyright,  Detroit  Pub.  Co. 

Palace  Hotel,  San  Francisco,  Cal. 

The  palace  Hotel,  at  Market  and  New  Montgomery  Streets,  covered  two  and  a half 
acres  of  land.  It  was  seven  stories  high.  The  building  cost  $7,000,000.  and  was  projected 
by  the  late  W.  C.  Ralston.  The  palace  was  the  most  famous  hotel  in  the  city.  It  was 
the  rendezvous  of  many  notable  men  about  town,  particularly  the  gourmands  of  San 
Francisco.  The  building  was  a huge  pile  of  stone  and  brick  in  the  centre  of  which  was  a 
court,  84  x 1 44  feet.  It  had  a bitumen  drive  for  carriages  50  feet  in  diameter.  The  floor 
of  the  promenade  was  paved  with  marble.  The  west  end  of  the  court  was  encircled  by  a 
series  of  Doric  pillars  of  classic  design.  The  pillars  were  surmounted  by  a coping  on  which 
were  tropical  plants  and  flowers.  Tables  and  settees  were  usually  scattered  about  the  court, 
where  men  might  have  an  afternoon  chat  and  smoke. 
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operations  of  the  epochal  disaster  were  sufficiently  defined  to  bring  terror 
to  the  stoutest  heart.  Everything  east  of  Sansome  Street  to  the  bay  was 
gone.  This  included  all  the  wholesale  and  part  of  the  banking  section. 
Also  all  south  of  Market  Street,  nearly  to  the  railroad  landing,  had  been 
wiped  out.  From  the  Telegraph  Hill  section  the  fire  had  swept  down  and 
enveloped  the  Hall  of  Justice.  With  ever-increasing  acceleration  came  the 
intensity  of  the  heat  until  the  popular  mind,  running  from  minor  to  major 
disaster,  was  fitly  prepared,  as  by  a master  dramatist,  for  the  annihilation 
that  came  with  the  final  shock  of  the  gigantic  tragedy. 

And  now  the  great  banking  section  was  just  beginning  to  feel  the 
alarm.  Stanch  and  fireproof,  it  had  felt  secure  up  to  this  moment.  But 
the  danger  on  two  sides  grew  rapidly  nearer.  The  hall  of  justice  on  the 
north  and  the  Palace  hotel  on  the  south  should  have  stemmed  the  yellow, 
voracious  tide.  These  down  only  a narrow  street,  Sacramento,  separated 
the  accumulated  wealth  of  the  town  from  the  northern  fire,  though  there 
was  hope  that  wide  Market  Street  would  preserve  it  on  the  south.  In  the 
center  of  this  section,  as  the  city’s  second  prime  citadel  downtown,  stood 
the  Merchants’  Exchange,  Burnham’s  great  work  of  steel  and  terra  cotta, 
ten  stories  high,  housing  a thousand  office  holders  and  having  a private 
water  supply.  At  this  point  the  defense  rallied  for  the  next  desperate 
stand. 

Desperate,  but  Hopeless  Stand 

Desperate  it  was,  but  hopeless.  Late  in  the  afternoon  there  was  at- 
tributed the  final  cause  of  utter  ruin.  The  loss  of  a capable  fire  chief,  the 
absence  in  command  of  any  comprehensive  mind,  the  stoppage  of  the  water 
supply,  the  early  lack  of  dynamite  and  its  injudicious  use  when  it  did  ar- 
rive, the  beginning  of  the  fire  among  the  cheap  frame  dwellings  with  its 
subsequent  frightful  acceleration  into  holocaust — even  this  unprecedented 
accumulation  of  fuel  for  the  metropolitan  furnace  might  have  been  defied 
in  the  fireproof  skyscrapers  had  not  the  wind  arisen  to  blow  upon  the  scene 
a hurricane. 

Storm  Carries  the  Fire  Fury 

The  day  had  been  fair,  with  a clear  sky  and  serene  atmosphere,  but  in 
the  late  afternoon  the  trade  winds  arose,  as  they  are  wont  to  do  at  this 
time  of  year,  and  before  dusk  one  of  the  worst  simoons  of  the  year  was 
whirling  the  city  into  further  torment.  As  usual  dust  and  cinders  'rose  to 
blind  the  people  and  to  this  was  added  sparks  and  even  flames  from  the 
fire.  Burning  brands,  cornices  and  even  bits  of  iron  roofing  were  hurled 
for  miles  into  the  spring  air.  These  fell  in  every  portion  of  the  city, 
except  the  suburban  residence  districts,  leaving  the  helpless  giants  to  the 
mercy  of  the  flames. 

A tall  brick  structure,  the  Pacific  Mutual  Insurance  building,  first 
caught  fire  from  the  Hall  of  Justice  and  then  the  flames  from  its  roof  set 
fire  to  the  buildings  across  the  street.  This  burned  quickly  to  within  two 
blocks  of  the  Merchants’  Exchange,  where  are  located  the  Hayward  and 
Mercantile  Trust  buildings.  Hayward  had  often  said  that  he  would  never 
be  burned  out,  as  there  was  not  a particle  of  wood,  but  the  window  sashes 
in  his  building,  which  nearly  justified  his  prediction,  as  it  stood  for  two 
hours,  until  surrounded  on  three  sides.  The  Mercantile  Trust  was  of 
granite,  which  practically  resisted  the  flames,  though  the  building  final- 
ly was  left  a skeleton.  The  Hayward  building  escaped  above  the  fifth 
floor,  due  to  the  lack  of  wood  in  its  construction.  It  was  the  one  structure 
in  the  center  of  the  downtown  district  to  escape  at  all. 

Merchants*  Exchange  Snuffed  Out 

With  these  two  inner  outposts  of  the  Merchants’  Exchange  gone  it 
was  a question  of  less  than  an  hour  before  the  great  citadel  itself,  erected 
with  the  most  complete,  approved  and  costly  methods  of  fighting  fire,  to 
be  snuffed  out  as  though  it  were  a pitch  ball.  The  cinders  seized  the  Fire- 
men’s Fund  building,  across  a narrow  alley,  and  the  heat  drove  out  the 
fighters,  who  had  up  to  that  time  been  protecting,  with  the  private  supply, 
Burnham’s  chief  work. 

About  8 o’clock  in  the  evening  the  wind  mounted  with  a sudden 
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Interior  of  Palace  Hotel,  San  Francisco,  Cal. 

The  court  was  covered  by  a glass  roof,  and  many  of  the  850  rooms  looked  out  into 
this  opening,  which  furnished  them  with  subdued  light.  The  Palace  Hotel  was  provided 
with  reading  and  smoking  rooms,  social  women’s  and  men’s  parlors,  telegraph  offices,  billiard 
rooms,  five  elevators,  a restaurant,  and  a grill  room,  which  was  considered  one  of  the  most 
elegant  dining  apartments  for  men  in  the  world.  The  outer  and  inner  partitions  were  of 
brick  from  top  to  bottom.  Four  artesian  wells  furnished  the  hotel  with  water.  From  the 
top  of  fhe  hotel  a fine  bird’s-eye  view  of  the  city  could  be  obtained.  The  extent  of  the 
corridors  amounted  to  some  two  and  a half  miles.  The  style  of  the  building  was  peculiarly 
San  Franciscan,  bay  windows  abounding. 
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violence,  whipping  everything  into  fury.  There  was  a flash  and  the  flames 
leaped  200  feet  across  the  alley.  It  was  about  half  an  hour  from  the  first 
flash  when  the  building  which  held,  among  hundreds  of  others,  the  offices 
of  the  entire  system  of  the  Southern  Pacific  railway,  was  a smoking  steel 
skeleton,  picked  as  clean  as  a dog  would  pick  the  bones  of  a chicken. 

It  required  about  half  an  hour  for  the  fire  to  lick  up  and  utterly  de- 
molish the  largest  buildings,  with  the  exception  of  the  Palace  hotel,  which 
lasted  for  two  hours.  The  intense  heat  which  acted  as  a vanguard  for  the 
flames  themselves  dried  everything  to  a crisp  tinder,  so  that  wherever  the 
.flames  seized,  the  stuff  flashed  into  complete  loss  instantly. 

. District  Reduced  to  Skeletons 

The  burning  of  the  Merchants’  Exchange  ignited  thp  building  of  the 
Safe  Deposit  and  Trust  Company,  containing  the  offices  of  the  Western 
Pacific,  and  also  the  large  wholesale  houses  to  the  south  of  Pine  Street. 
Adjoining  was  the  great  granite  stock  exchange  of  bonanza  days,  where 
have  been  manipulated  most  of  the  colossal  fortunes  of  the  west.  This 
was  the  next  to  go.  The  flames  swept  through  the  Telephone  building, 
next  door,  from  base  to  roof,  in  ten  minutes  and  forked  from  the  top  in 
two  vast  parabolos,  twisted  with  rotary  violence  by  the  simoon,  now  at  its 
height,  and  leaped  to  opposite  corners  of  the  street,  cleaning  out  on  one 
side  the  Mills  building  and  on  the  other  the  First  National  Bank.  In  less 
than  an  hour  the  entire  district  showed  only  skeletons. 

The  first  great  flanking  movement  on  the  rich  center  had  meanwhile 
crossed  Market  Street  by  means  of  a wholesale  toy  store,  containing  In- 
flammable material,  and  this  set  off  the  Occidental  hotel,  the  oldest  pub- 
lic building  on  the  Pacific  coast.  The  fire  then  worked  up  the  block  it  had 
come  on,  taking  hold  finally  of  the  Lick  house.  The  heat  from  the  ruins  of 
the  Palace  hotel  had  fired  the  Crocker  building,  one  of  the  chief  office  struc- 
tures of  the  city,  just  across  the  300-foot  street,  and  left  only  the  walls. 
The  Union  Trust  building  of  twelve  stories,  on  the  opposite  corner,  then 
went,  and  with  these,  as  elsewhere,  there  were  left  only  the  steel  skeletons. 
Fires  Meet  in  the  Evening 

When  the  fire  from  the  Palace  hotel  reached  the  Lick  house,  that  from 
the  Merchants’  Exchange  had  crossed  from  the  savings  banks  and  had 
burned  up  the  famous  Nevada  block,  containing  the  Wells-Fargo  National 
bank.  These  two  conflagrations  from  opposite  quarters  of  the  town  leaped 
on  the  Russ  house.  Thus  the  two  fires,  beginning  in  the  morning  near  8 
o’clock  in  the  Mission  and  at  the  base  of  Telegraph  Hill,  met  at  the  Russ 
house  at  9 130  in  the  evening.  They  had  eaten  straight  through  a mile  and 
a half  of  the  most  valuable  property  west  of  the  Missouri  River. 

Earlier  in  the  evening  the  fire  had  crossed  from  the  Hayward  building 
into  Chinatown  and  later  crossed  near  Market  Street  and  worked  up  toward 
Union  Square,  where  it  ate  out  the  Bohemian  and  Union  League,  the  chief 
clubs  of  the  city. 

The  first  department  store  of  the  city,  the  Emporium,  went  in  early 
afternoon,  without  setting  fire  north  of  Market.  But  in  the  evening  the 
high  wind  carried  the  cinders  across  the  wide  street  and  soon  this  second 
Mission  fire  was  uniting  with  the  union  of  the  other  two  in  an  attack  on 
the  hotels  about  Union  Square.  Chief  among  these  was  the  St.  Francis, 
which  caught  the  flames  about  10 130  o’clock.  Like  the  Palace  it  lasted  for 
several  hours. 

Then  in  all  directions  the  fire  spread.  About  2 in  the  morning  the 
Flood  building,  the  largest  in  San  Francisco,  and  supposed  to  be  one  of 
the  finest  stone  structures  in  the  United  States,  got  in  the  way  and  was 
sniffed  out  in  the  regulation  half  hour.  The  steel  is  still  intact,  but  it  needs 
new  stone  and  a complete  new  interior  equipment. 

Homes  of  Half  the  People  Gone 

It  was  now  eighteen  hours  from  the  moment  of  the  earthquake  and 
three  great  sections  of  the  city  containing  the  homes  of  more  than  half 
the  people  and  representing  three-fourths  of  the  corporate  wealth  of  the 
municipality  had  been  wiped  out.  From  bay  to  bay  on  the  lower  penin- 
sula there  was  nothing  but  those  defiant  steel  skeletons.  The  work  of 
fifty  years  had  vanished  in  smoke  in  less  than  a day. 
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The  Call  Building,  San  Francisco,  Cal. 

This  was  the  tallest  building  on  the  Pacific  Coast,  and  was  occupied  by  The  San 
Francisco  Call,  having  in  it,  besides,  272  offices.  It  was  erected  in  1 896-7,  at  the  south- 
west comer  of  Market  and  Third  Streets.  From  the  basement  to  the  top  of  the  dome  was 
300  feet.  There  were  sixteen  floors.  It  was  constructed  entirely  of  marble,  sandstone 
and  Jsteel,  and  was  considered  fireproof.  It  was  of  no  litde  architectural  beauty.  It 
was  one  of  the  first  buildings  seen  when  one  entered  San  Francisco. 
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One  Lesson 


“As  regards  the  destruction  of  buildings  by  fire,  nothing  more  can  be 
said  than  was  said  at  the  time  of  the  Baltimore  fire.  The  fire  at  that  time 
was  so  hot  that  the  buildings  were  literally  baked  inside  and  out  at  the 
same  time,  and  then  when  the  heat  reached  a certain  stage,  they  simply 
went  up  in  a puff — almost  instantly.  Eye-witnesses  say  that  as  the  fire 
played  around  some  of  the  tall  structures  it  would  look  for  a moment  as 
if  they  were  going  to  stand,  when  all  of  a sudden  a great  mass  of  smoke 
and  flame  would  shoot  up  from  them  and  in  a minute  it  would  be  all  over. 
One  lesson  that  was  learned  from  the  catastrophe  was  that  glass,  when 
filled  with  a webbing  of  metal,  is  so  proof  against  fire,  that  even  when 
melted  down  by  the  heat  it  will  prevent  the  fire  entering  a building.” — “New 
York  Evening  Post,”  April  21st,  1906. 

How  the  Fire  Spread 

No  more  graphic  account  of  the  typical  spread  of  fire  in  all  great  con- 
flagrations has  come  to  us  than  in  an  early  despatch  of  the  Associated 
Press  from  San  Francisco.  It  says : 

“From  the  Opera  House  the  fire  leaped  from  building  to  building  level- 
ling them  almost  to  the  ground  in  quick  succession.  “The  Call”  editorial 
and  mechanical  departments  were  destroyed  in  a few  minutes,  and  the 
flames  leaped  across  Stevenson  Street  toward  the  fine  fifteen  story  stone 
and  iron  Claus  Spreckels  Building,  which,  with  its  lofty  dome,  is  the  most 
notable  edifice  in  San  Francisco.  Two  small  wooden  buildings  furnished 
fuel  to  ignite  the  splendid  pile.  Thousands  of  people  watched  the  hungry 
tongues  of  flame  licking  the  stone  walls.  At  first  no  impression  was  made, 
but  suddenly  there  was  a cracking  of  glass  and  an  entrance  was  effected. 
The  inner  furnishings  of  the  fourth  floor  were  the  first  to  go.  Then,  as  if 
by  magic,  smoke  issued  from  the  top  of  the  dome.  This  was  followed  by 
a most  spectacular  illumination.  The  round  windows  of  the  dome  shone 
like  so  many  full  moons,  then  burst  and  gave  vent  to  long,  waving  stream- 
ers of  flame.  The  tall  and  slender  structures  which  had  withstood  the 
forces  of  the  earth  appeared  doomed  to  fall  a prey  to  fire.  After  a while, 
however,  the  light  grew  less  intense  and  the  flames,  finding  nothing  to  con- 
sume, gradually  went  out,  leaving  the  building  standing,  but  greatly  dam- 
aged.” 
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The  Call  Building,  San  Francisco,  Cal.,  After  the  Conflagration. 

Walls  and  roof  fire-resistive,  but  every  window  opening,  because  not  protected,  an  easy 
path  for  an  “exposure”  fire  to  the  interior  of  every  floor. 
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Committee  of  Twenty’s 
Summary,  San  Francisco, 
October,  1905 

[ The  National  Board  of  Fire  Underwriters'  Committee  of  Twenty , 
organized  1904,  after  the  Baltimore  Conflagration  is  a staff  of  engineers, 
civil , mechanical , structural,  hydraulic  and  electrical,  charged  with  the 
collection  of  data  and  making  recommendations  for  improvements  that 
would  minimize  the  sweeping  fire  or  conflagratioii  hazard,  especially  in 
congested,  or  heavy  value  districts.  ] 


City  in  General 

Area. — Within  city  limits,  about  48  square  miles;  actually  occupied, 
about  20.9  square  miles. 

Population. — In  1900,  342,782;  estimated  in  1905,  400,000. 

Principal  Industries. — Foundry  and  machine  shops,  fruit  packing 
and  preserving,  breweries,  slaughtering  and  packing  houses,  ship  building 
and  sugar  refining. 

Topography. — Hilly,  with  excessively  steep  long  grades ; principal 
mercantile  section  comparatively  flat  with  steepest  grades  not  exceeding  5 
per  cent. 

Streets. — Mostly  less  than  80  feet  in  width,  with  many  below  50;  a 
few  avenues  120  feet  and  over.  Surface  fair  to  good  paving  through  central 
portion.  Streets  in  some  of  the  outlying  residence  sections  unimproved. 

Fuel. — For  manufacturing,  crude  petroleum;  for  domestic  use  gas, 
wood  and  coal. 

Winds. — Winds  of  high  velocity  frequent;  prevailing  direction  west. 

Temperatures. — Moderate ; freezing  weather  very  rare. 

Fire  Record. — Fire  losses  previously  severe ; in  recent  years,  moderate. 

Fire-Fighting  Facilities 

Water  Supply. — Works  of  private  ownership ; efficiently  managed,  but 
lack  of  satisfactory  agreement  and  pending  litigation  react  unfavorably  on 
quality  of  fire  protection  service  rendered.  Supply  ample  for  present  needs, 
but  additional  conduit  capacity  necessary  to  avoid  possible  shortage  in  the 
near  future.  Distribution  in  fire  service;  First  and  Second  services,  in- 
cluding congested  value  district  and  practically  all  of  mercantile  and  manu- 
facturing sections,  together  with  Third  service,  comprising  principal  resi- 
dence sections,  supplies  entirely  by  gravity.  Higher  services,  of  residence 
occupancy,  by  direct  pumpage  with  equalizing  tanks  of  small  capacity.  Dis- 
tributing reservoirs  in  the  city  hold  about  three  days’  supply.  Rate  of  con- 
sumption distinctly  moderate.  Pressures  in  congested  value  districts,  from 
25  to  80  pounds,  average  52  pounds.  Large  proportion  of  distributing 
mains  too  small,  particularly  in  congested  value  and  other  mercantile  and 
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manufacturing  sections : gridironing  poor  in  outlying  sections  and  many 
occupied  streets  without  mains.  Too  few  gate  valves  for  efficient  control. 
Hydrants  well  spaced,  but  of  unsatisfactory  types. 

Fire  Department. — On  full  paid  basis,  well  organized  and  under  an 
able  chief.  Strength  of  companies  slightly  below  standard.  Number  of  en- 
gines adequate,  though  of  only  moderate  capacity.  Ladder  service  rather 
weak ; chemical  sendee  restricted  to  central  districts.  Fire  boats  inadequate. 
Hose  supply  and  minor  equipment  fair.  Discipline  and  methods  good. 

Fire  Alarm  System. — Manual  central  office  system,  fairly  well  man- 
aged but  not  up  to  proper  standard.  New  installation,  now  under  construc- 
tion, will  improve  matters,  but  still  fail  to  provide  a thoroughly  reliable 
system.  Boxes  generally  with  keys  detached;  distribution  fair  to  poor.  Un- 
reliable insulation  on  cables.  Objectionable  open  circuit  batteries  in  use. 

Fire  Department  Auxiliaries. — Salvage  corps,  fire  marshall,  police 
department  and  telephone  service  all  efficient.  Assistance  of  water  com- 
pany, public  sendee  corporations  and  private  fire  apparatus  partial.  Local 
alarm  system  and  central  station  watch  services  add  to  the  city’s  protec- 
tion. No  automatic  alarms.  Outside  aid  limited  and  only  moderately  ac- 
cessible. 

Summary. — Water  supply  ample  in  quantity  for  present  demands,  but 
decided  probability  of  local  failure  in  emergency,  due  to  faulty  distribution 
system,  which  is  particularly  bad  in  outlying  sections.  Fire  department  effi- 
cient and  in  general  adequate.  Fire  alarm  system  fairly  extensive,  but  only 
moderately  reliable. 

Structural  Conditions  and  Hazards 

Building  Department. — Building  laws  permit  unlimited  floor  areas; 
otherwise  fairly  satisfactory.  Enforcement  poor. 

Explosives  and  Inflammables. — Present  regulations  well  considered 
and  satisfactory  but  too  limited;  gasoline  hazard  practically  eliminated. 
Enforcement  fairly  good : 

Electricity. — Municipal  underwriting  inspections  good  but  not  suffi- 
cient. Inside  wiring  in  only  fair  condition ; outside  work  in  alarmingly  bad 
condition.  Electrolysis  not  felt. 

Conflagration  Hazard. — Potential  Hazard. — In  view  of  the  excep- 
tionally large  areas,  great  heights,  numerous  unprotected  openings,  general 
absence  of  fire-breaks  or  stops,  highly  combustible  nature  of  the  buildings, 
many  of  which  have  sheathed  walls  and  ceilings,  frequently  of  light  wells 
and  the  presence  of  interspersed  frame  buildings,  the  potential  hazard  is 
very  severe.  Probability  Feature. — -The  above  features  combined  with  the 
almost  total  lack  of  sprinklers  and  absence  of  modern  protective  devices 
generally,  numerous  and  mutually  aggravating  conflagration  breeders,  high 
winds,  and  comparatively  narrow  streets,  make  the  probability  feature 
alarmingly  severe. 

Summary. — While  two  of  the  five  sections  into  which  the  congested 
value  district  is  divided  involve  only  a mild  conflagration  hazard  within 
their  own  limits,  they  are  badly  exposed  by  the  others  in  which  all  ele- 
ments of  the  conflagration  hazard  are  present  to  a marked  degree.  Not 
only  is  the  hazard  extreme  within  the  congested  value  district,  but  it  is 
augmented  by  the  presence  of  a compact  surrounding  great-height,  large- 
area  frame  residence  district,  itself  unmanageable  from  a fire-fighting 
standpoint  by  reason  of  adverse  conditions  introduced  by  the  topography. 
In  fact,  San  Francisco  has  violated  all  underwriting  traditions  and  pre- 
cedent by  not  burning  up.  That  it  has  not  done  so  is  largely  due  to  tlTe 
vigilance  of  the  fire  department,  which  cannot  be  relied  upon  indefinitely  to 
stave  off  the  inevitable. 
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San  Francisco  in  Ruins 

(From  “Insurance  Engineering”  for  May,  1906. 

The  Famous  Wooden  Metropolis  of  the  Pacific  Coast 
Destroyed  by  Fires  Started  by  Earthquake  Shocks 

San  Francisco,  the  wooden  metropolis  of  the  Pacific  Coast,  and  ninth 
largest  city  in  the  United  States,  which  had  until  recently  “violated  all 
underwriting  traditions  and  precedent  by  not  burning  up,”  is  in  ruins.  The 
destruction  was  caused  by  earthquake  and  fire,  chiefly  fire. 

The  property  loss  by  fire  will  probably  exceed  $400,000,000.  and  the  in- 
surance loss  may  be  about  $200,000,000. 

From  these  figures,  it  will  be  seen  that  the  disaster  will  rank  as  the 
world’s  greatest  fire  in  modern  times,  not  excepting  the  Chicago  fire  of 
October,  1871,  which  destroyed  property  valued  at  $165,000,000.  The  Balti- 
more, Paterson,  Rochester  and  Toronto  conflagrations  were  small  com- 
pared with  San  Francisco’s  loss. 

Financial  Effects  of  Great  Fires 

Great  fires  cause  depression  in  money  markets  and  derange  capital  gen- 
erally. They  also  establish  the  utter  dependence  of  stricken  cities  on  the 
whole  world,  to  a certain  extent,  for  assistance  in  their  endeavors  to  re- 
gain commercial  prestige.  Regaining  lost  commercial  prestige  involves 
the  restoration  of  what  has  been  destroyed,  and  at  a considerable  cost  of 
money  and  time. 

San  Francisco  probably  cannot  be  rebuilt  under  five  years. 

Speaking  of  the  financial  effects  of  the  destruction  of  this  city  “The 
Journal  of  Commerce  and  Commercial  Bulletin”  (New  York)  said: 

“The  large  destruction  of  values  in  fixed  capital  by  war  or  such  a 
disaster  as  has  occurred  in  San  Francisco,  and  the  absorption  of  floating 
capital  in  repairing  the  damage,  must  necessarily  have  a widespread  financ- 
ial effect ; but  the  very  fact  that  it  is  widespread  will  serve  to  mitigate  its 
force.  Material  interests  have  become  so  closely  knit  together  over  a wide 
area,  extending  even  beyond  the  limits  of  any  one  country,  that  the- bur- 
den of  loss  and  the  task  of  recovery,  which  would  crush  the  community 
directly  afflicted,  are  borne  by  a vast  constituency  whose  interests  are  more 
or  less  implicated  with  its  own  in  the  network  of  modern  industry  and 
commerce.  This  involves  a wide  ‘community  of  interest,’  a policy  of  ‘help 
one  another,’  which  is  the  necessary  result  of  a complication  of  individual 
self-interests. 

“There  is  no  question  that  destruction  is  loss,  which  is  not  diminished 
in  volume  by  being  widely  distributed  through  the  complex  arrangements 
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St.  Francis  Hotel,  San  Francisco,  Cal. 

Before  the  fire,  this  was  one  of  the  notable  structures  of  San  Francisco,  and  is  located 
on  the  corner  of  Powell  and  Geary  Streets.  A thirteen-story  building,  having  a carefully 
designed  steel  frame,  the  interior  waills  fronting  on  streets  faced  with  sand-stone  blocks. 
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of  modern  finance,  but  its  effect  upon  any  particular  community  or  interest 
is  greatly  mitigated  by  this  distribution.” 

No  self-respecting  community  can  find  consolation  in  the  thought  that 
the  evil  consequence  of  its  failure  to  take  ordinary  precautions  against  a 
general  waste  of  capital,  caused  by  fire,  are  shared  by  the  world  at  large. 

Not  an  Ordinary  Conflagration 

Evidently  this  was  not  an  ordinary  conflagration  in  the  sense  that  it 
started  from  one  beginning. 

It  is  understood  that  several  fires  broke  out  at  about  the  same  time, 
caused  by  the  collapse  of  buildings  of  inferior  construction. 

This  fact  alone  would  account  for  a sudden  spreading  of  the  flames, 
but  at  the  start  the  public  fire  department  was  left  practically  helpless  by 
the  breaking  of  the  water  mains  from  the  strains  put  upon  them  by  the 
earthquake  shocks. 

However,  there  were  no  reserve  fire-fighting  facilities,  such  as  modern 
fireboats,  to  fall  back  on  in  an  emergency  of  that  kind ; and  the  general  con- 
struction and  character  of  the  buildings  favored  complete  destruction. 

San  Francisco's  Topography 

The  conflagration  hazards  of  a city  are  affected  by  the  topography.  San 
Francisco’s  topography  introduces  adverse  conditions,  from  a fire-fighting 
standpoint : 

“The  city  occupies  the  entire  northern  portion  of  the  peninsula  lying 
between  San  Francisco  Bay  and  the  ocean,  bounded  on  the  south  by  an 
east-west  line  about  seven  miles  from  Golden  Gate.  This  area  is  divided 
into  two  main  water-sheds  by  a south-north  spur  of  the  Coast  Range 
Mountains  extending  from  the  middle  of  the  southern  boundary  to  Fort 
Point  on  the  north ; it  attains  its  greatest  elevation,  about  900  feet,  in  fhe 
Twin  Peaks  and  Blue  Mountains  near  the  geographical  center  of  the  city. 
The  lowest  point  of  this  ridge  is  at  an  elevation  of  over  200  feet  at  the 
crossing  of  the  Southern  Pacific  Railroad,  near  the  southern  city  boundary. 

“The  built-up  portion  of  the  city  lies  mostly  to  the  east  of  the  main 
ridge.  The  congested  value  district  is  comparatively  level,  the  elevations 
ranging  from  about  20  to  90  only ; the  highest  part  in  the  vicinity  of  Union 
Square  is  reached  by  easy  ascending  grades.  North  of  the  congested 
value  district  are  several  hills  rising  to  extreme  elevations  of  nearly  400 
feet.  Potrero  Heights,  south  of  the  congested  value  district,  reaches  an 
extreme  elevation  of  about  350  feet,  between  which  and  the  latter  district : 
the  land  is  comparatively  level,  being  largely  a reclaimed  arm  of  the  bay. 
Further  to  the  south,  Bernal  Heights,  between  the  two  branches  of  Islias 
Creek,  reaches  an  elevation  of  about  500  feet,  and  there  are  other  ridges 
and  hills  in  the  territory  extending  south  to  the  city  boundary.  Occupied 
portions  of  the  eastern  slopes  of  Twin  Peaks  reach  extreme  elevations  up- 
wards of  550  feet.  The  slopes  of  these  hills  are  generally  steep  and  some- 
times precipitous,  the  street  grades  in  many  cases  being  as  much  as  15  per 
cent,  with  extremes  of  30  per  cent. 
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Hotel  St.  Francis,  San  Francisco,  Cal.,  after  Earthquake  and  Fire. 

The  facades  consisting  of  a granite  base  and  gray  sand-stone  above,  are  in  good 
condition,  and  a few  window  openings  only  being  slightly  spalled  by  the  fire.  The  metal 
comice  is  completely  wrecked.  The  west  light  court  was  entirely  stripped  of  the  enamelled 
face  brick  from  top  to  bottom.  With  the  exception  of  two  columns  in  the  mezzanine  story, 
which  are  deflected  out  of  plumb,  the  steel  skeleton  frame  is  uninjured. 
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“The  portion  of  the  city  west  of  the  main  ridge,  containing  several  de- 
tached suburban  settlements,  is  subdivided  by  two  secondary  ridges,  upon 
the  more  northerly  of  which  is  located  Golden  Gate  Park.  The  southern 
and  central  sections  are  characterized  by  rolling  shifting  sand  dunes;  the 
northern  comprises  the  Presidio  military  reservation  and  the  cliffs  ovef- 
looking  Golden  Gate.” 

The  Spreading  of  the  Flames. 

The  earthquake  shocks  broke  water  pipes  in  the  streets  and  several 
fires  started  at  about  the  same  time  in  the  ruins  of  collapsed  buildings,  both 
of  which  made  the  public  fire  department  helpless,  but  those  facts  only 
partly  explain  the  spreading  of  the  flames  over  so  large  an  area.  The  few 
modern  buildings  withstood  the  shocks  of  the  earthquake.  The  true  ex- 
planation of  the  extent  of  the  disaster,  as  regards  the  destruction  of  so 
many  buildings,  is  to  be  found  in  the  character  of  the  buildings : 

“A  careful  inspection  of  the  entire  congested  value  district,  which 
consists  of  ioi  blocks,  containing  2,086  separate  buildings,  shows  the  fol- 
lowing types  of  construction : 


Fireproof 2.2  per  cent,  of  the  whole. 

Joisted  brick  68.3  per  cent,  of  the  whole. 

Frame  29.5  per  cent,  of  the  whole. 


“In  the  congested  value  district  there  is  but  one  sprinkler  equipment 
and  it  is  practically  obsolete.  One  hundred  and  twenty  buildings  contain 
standpipes  and  hose  and  a few  small  fire  pumps  drawing  from  deep  wells. 
Untidy  conditions  in  rears,  courts  and  alleys  are  found  in  only  ten  blocks  and 
premises  are  mainly  clean  and  well  cared  for.  About  50  per  cent,  of  the 
exposed  openings  are  protected  by  shutters  which ' are  with  a few  excep- 
tions in  fair  condition.  Inside  shutters  are  used  extensively  in  the  older 
part  of  town.  Wire  glass  windows  seldom  exist  and  only  in  the  latest 
buildings.  All  of  the  fireproof  buildings  have  windows  unprotected  and  in 
many  cases  are  badly  exposed.  About  50  per  cent,  of  the  joisted  brick 
buildings  have  furred  and  wood-sheathed  walls  and  wood-sheathed  ceilings. 
With  the  exception  of  a small  per  cent,  of  the  frames  and  a few  of  the 
bricks  in  the  older  part  of  town,  the  buildings  inspected  are  in  generally 
fair  to  good  repair  with  walls  intact  and  free  from  cracks  or  apparent 
weakness.  In  a number  of  the  wholesale  and  tenant  manufacturing  build- 
ings the  upper  floors  are  overloaded  by  the  installation  of  heavy  machinery 
and  stock.  Large,  open  light  wells  are  numerous  and  conspicuously 
prominent  on  account  of  their  size  and  number.  Several  of  the  older  hotels 
are  literally  perforated  with  them.  Skylights  with  little  variation  conform 
to  requirements  in  the  code,  and  roof  elevations  are  generally  metal-clad. 
Slight  earthquake  shocks  are  not  uncommon,  but  their  effect  on  walls  is 
not  noticeable  and  reported  to  be  of  little  consequence. 

“About  90  per  cent,  of  the  entire  city  and  30  per  cent  of  the  business; 
section  is  of  frame  construction,  brick  buildings  being  confined  almost  en- 
tirely to  the  fire  limits,  and  San  Francisco  can  be  justly  termed  a ‘wooden 
city.’  ” — “Insurance  Engineering.” 
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City  Hall,  San  Francicso,  Cal. 

This  occupied  a large  three-cornered  tract  of  land  bounded  by  Larkin  and  McAlester 
Streets  and  City  Hall  Avenue.  Connected  with  the  City  Hall  was  the  Hall  of  Records, 
which  was  surmounted  by  a dome  134  feet  high.  The  building  was  surrounded  by 
Corinthian  pillars  forty- eight  feet  high. 
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Our  Burnt  Offerings 


Now  that  the  world  has  had  two  historic  conflagrations  within  four 
months  the  people  of  this  country  may  be  in  a humor  to  take  serious 
thought  of  the  means  of  checking  the  appalling  waste  that  goes  on  every 
year  through  our  policy  of  flimsy  construction.  The  International  Society 
of  Building  Commissioners  and  Inspectors  calls  attention  to  the  fact  that 
we  have  in  the  United  States  eleven  and  a half  million  buildings,  valued 
at  fourteen  billion  five  hundred  million  dollars,  or  more  than  all  the  rail- 
roads in  the  country  put  together,  and  it  asserts  that  of  all  these  just  one  is 
absolutely  fireproof.  That  one  was  built  in  Chicago  by  the  great  insurance 
companies  for  a testing  laboratory.  There  are  only  four  thousand  build- 
ings— about  one  in  three  thousand — that  are  even  nominally  fireproof,  and 
these  can  be  damaged  in  a conflagration  to  the  extent  of  from  thirty  to 
ninety  per  cent  of  their  value.  Yet  the  unburnable  Underwriters’  Labora- 
tory in  Chicago,  with  its  walls  of  vitrified  brick,  floors,  roof,  and  partitions 
of  semi-porous,  hollow  terra-cotta,  door  and  window  openings  framed  in 
rolled  steel,  window  frames  and  sashes  of  sheet  metal,  doors  of  filled  cop- 
per and  steel,  and  stairs  of  hollow  terra-cotta,  cost  only  twelve  per  cent, 
more  than  a building  that  would  shrivel  up  at  the  first  breath  of  an  advanc- 
ing fire. 

In  1905,  which  was  a “normal  year,”  we  spent  $500,000,000  for  new 
buildings  and  burned  old  ones  to  the  value  of  $200,000,000.  We  paid  $300,- 
000,000  for  fighting  fire  and  $195,000,000  in  fire  insurance  premiums,  of 
•which  we  got  back  $95,000,000  from  the  companies  in  payment  for  losses. 
Hence  even  if  we  do  not  count  that  last  $95,000,000  as  a deduction  from 
the  wealth  of  the  community,  which,  of  course,  it  was,  it  cost  us  more  to 
burn  part  of  our  old  buildings  and  protect  the  rest  from  burning  than  it 
did  to  put  up  all  our  new  ones.  And  that  was  in  a normal  year.  This  year 
is  not  normal.  This  year  San  Francisco  has  raised  the  fire  losses  of  the 
United  States  to  five  hundred  million  dollars,  even  if  we  do  not  let  another 
city  burn  down  between  now  and  next  January.  If  we  should  burn  up  the 
whole  of  our  bonanza  wheat  crop,  on  which  we  are  relying  to  give  us 
prosperity,  we  should  think  the  country  had.  suffered  a calamity ; yet  it  is 
doubtful  whether  that  whole  crop  would  pay  for  the  property  we  actually 
have  burned  and  are  burning  this  year.  Our  entire  year’s  gold  supply 
would  not  pay  for  a sixth  of  it.  The  entire  gold  production  of  the  world 
would  not  come  anywhere  near  paying  for  it  all. 

The  $500,000,000  worth  of  buildings  which  we  put  up  in  a year  to 
burn  down  would  cost  about  $550,000,000  if  they  were  built  not  to  burn 
down.  For  the  extra  $50,000,000  we  could  save  most  of  the  $500,000,000 
we  pay  in  normal  years  for  fires  and  fire  protection.  In  other  words,  we 
should  have  the  equivalent  of  another  wheat  or  cotton  crop  added  every 
year  to  the  national  wealth. 

The  Society  of  Building  Commissioners  and  Inspectors  thinks  that 
this  subject  is  worth  the  attention  of  our  lawmakers  and  underwriters.  It 
has  proposed  a uniform  law,  to  be  introduced  into  the  legislature  of  every 
State,  making  stricter  requirements  for  building;  it  urges  that  insurance 
rates  upon  fire-traps  should  be  prohibitive,  and  it  suggests  that  instead  of 
fining  builders  in  increased  taxes  when  they  do  good  work  we  should 
make  the  taxes  lighter  on  solid  buildings  and  heavier  on  those  that  are 
most  dangerous  to  the  community  and  most  burdensome  in  their  demands 
for  fire  protection. — “Collier’s  Weekly.” 
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Ruins  of  City  Hall,  San  Francisco,  Cal.,  after  Earthquake  and  Fire. 
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From  an  Authority 

of  the  First  Rank 


In  his  official  report  on  the  San  Francisco  conflagration  to  the  Nation- 
al Board  of  Fire  Underwriters,  Mr.  S.  Albert  Reed,  Consulting  Engineer 
to  that  body  says : 

“'Among  previously  accepted  views  which  were  confirmed  are  the  limit- 
ed utility  in  a conflagration  of  rear  and  side  shuttering  where  front  win- 
dows remain  unprotected.  The  little  reliance  to  be  placed  on  street  widths 
as  positive  conflagration  fire  breaks. 

“The  most  notable  facts  in  respect  to  the  light  thrown  on  debated  mat- 
ter are  as  follows : The  saving  of  the  Kohl  building,  a steel  frame  office 
building  with  reinforced  concrete  floors,  and  with  metal  covered  trim  and 
cement  floors  throughout.  This  was  noteworthy  as  the  conflagration 
experience  of  this  type  of  interior  and  window  trim.  The  glass  was 
ordinary  plate  glass,  and  all  partitions  had  ordinary  glass  transoms. 
Caution  must  be  exercised  in  drawing  broad  conclusions  from  this 
case.  The  fact  that  the  majority  of  the  plate  glass  windows  are  not 
even  cracked  shows  that  the  upper  floors  did  not  receive  any  severe 
attack.  The  building  was  not  deserted  during  the  fire.  Furthermore, 
the  attempt  in  a conflagration  to  save  a fireproof  building  with  un- 
protected windows  by  people  making  a fight  inside  will  usually  fail, 
even  if  they  have  water,  because  of  the;  great  disproportion  between  the 
probable  number  and  the  number  of  windows  to  be  guarded.  It  is 
probable  that  not  more  than  three  of  four  men  are  likely  to  make  an 
effort  to  remain  in  a fireproof  office  building  exposed  to  a conflagration, 
and  to  use  the  private  water  and  hose  in  an  effort  to  save  the  build- 
ing; whereas  a ten-story  office  building  with  a 50  foot  front  will  have 
over  100  windows  on  its  front  and  rear. 

“Going  higher  in  the  scale  of  window  protection  we  have  the  case 
of  the  Western  Electric  Company,  with  its  “Wire  Glass”  windows.  These 
still  cannot  be  regarded  as  standard  inasmuch  as  the  defect  well  known 
to  fire  protection  engineers,  namely,  diathermanency,  developed  the 
anticipated  effects,  namely,  ignition  through  the  glass.  It  is  important 
not  to  be  misled  as  to  the  lessons  of  this  fire.  The  breakdown,  at  the 
start,  of  their  fine  private  equipment  for  fire  defense  left  the  occupants 
with  but  slight  advantage  over  other  buildings  in  sweep  of  the  conflagra- 
tion. The  mill  construction,  automatic  sprinkler's,  yard  reservoir 
and  outside  hydrants  did  not  save  them  It  was  the  retardant,  though 
not  positively  resistant  effect  of  the  “Wire  Glass”  and  metal  frame  win- 
dow protection  which  gave  the  small  force  of  two  or  three  men  a chance 
to  take  care  of  50  or  60  windows  and  extinguish  ignition  fires  in 
detail. 

In  the  Mission  Street  Telephone  Exchange  “Wire  Glass”  in  metal 
covered  frames  without  shutters  saved  the  two  lower  floors,  although 
the  building  was  abandoned. 

It  is  no  doubt  a fine  thing  for  a building  to  demonstrate  its  im- 
pregnability, and  it  is  doubtless  a satisfaction  for  the  public,  after  a con- 
flagration, to  find  a considerable  number  of  large  buildings  which  look 
as  if  they  could  be  quickly  refinished  and  be  ready  to  go  again  into 
service.  Yet  the  actual  loss,  as  demonstrated  by  the  Baltimore  experience, 
will  probably  generally  average  over  60  per  cent  and  to  Underwriters 
it  may  be  total. 
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General  View  of  San  Francisco,  after 


There  is,  however,  a significance  attaching  to  the  fact  that  a type 
of  construction  may  have  developed  which  will  take  care  of  itself 
structurally  in  a conflagration,  in  that  the  problem  of  securing  nearly 
complete  immunity  for  these  buildings  is  reduced  to  the  one  matter  of 
protection  of  windows  and  other  wall  openings,  the  problem  being  thus 
narrowed  and  defined.  The  hoped-for  character  of  the  fireproof  build- 
ing, as  a conflagration  break,  has  been  considerably  discredited  in  two 
great  conflagrations  but  it  has  also  been  shown  that  the  American  tall  build- 
ing is,  in  conflagrations  the  innocent  victim  and  not  the  aggressor. 

This  is  contrary  to  the  popular  idea,  which  is  that  the  great  peril 
of  American  cities  is  in  the  tall  buildings,  forgetting  that  these  are 
necessarily  of  fireproof  construction,  whereas  lower  buildings  seldom 
are.  This  country  has  slight  experience  of  medium  or  low  height  fire- 
proof buildings,  so  prevalent  in  European  cities,  because  the  use  of 
fireproof  construction  has.  on  account  of  expense,  here,  been  confined 
to  tall  buildings,  where  such  construction  is  necessary  both  on  account 
of  structural  exigencies  and  because  of  municipal  ordinances.  It  is  not 
likely  that  even  San  Francisco  will  be  able  to  resist  the  demand  for 
permission  on  the  part  of  owners  to  reconstruct  with  wooden  beam 
floors,  at  least  to  moderate  heights,  and  certainly  no  American  city  in 
this  generation  is  likely  to  succeed  in  enacting  a law  prohibiting  the  use 
of  wooden  structural  material,  at  least  in  buildings  up  to  four  stones 
in  height.  Therefore,  for  years  to  come.  American  cities  will  consist 
of  tall  buildings  of  fire  proof  construction,  surrounded  by  non-fireproof 
buildings,  ready  under  unfavorable  combinations  of  circumstances,  to  de- 
velop conflagrations  limited  only  by  superior  extinguishing  methods  and 
by  an  increase  in  precautions  relating  to  the  occurrence  of  fires.  If 
such  conflagrations  are  not  to  involve  the  valuable  fireproofs,  the  latter 
must  develop  a proper  system  of  window  protection. 


Necessary  Protections 


( F.  W.  Fitzpatrick,  Architect.) 

The  perfectly  fireproof  building,  the  one  ideally  immune  to  external 
danger  of  fire,  is  that  which  has  solid  walls  and  roof  of  brick  or  tile 
entirely  enclosing  the  building  space  and  without  doors, 

windows  or  openings.  But  such  a building  is  manifestly 

impossible  except  for  a burial  vault.  There  have  to  be  doors 
and  windows  and  skylights,  and  our  modern  requirements  are  such 
that  these  openings  have  to  be  of  maximum  size,  in  order  that  the  in- 
terior of  buildings  may  be  thoroughly  lighted  in  all  parts. 

It  is  through  these  openings  that  fire  finds  its  way  from  the  outside 
into  a building  and  its  contents.  Nearly  one-half  of  all  the  great  damage 
done  by  fire  in  this  country,  a damage  well  up  toward  $200,000,000  a year, 
is  directly  traceable  to  the  communication  of  fire  from  one  building  to 
another  via  the  windows  and  other  openings.  Fire  shutters,  screens  and 
all  sorts  of  things  have  been  tried  with  more  or  less  success  in  an  at- 
tempt to  bar  this  ingress  of  external  fire. 

Anything  dependent  upon  “automatic”  means  or  upon  the  vigilance 
of  man  to  insure  the  closing  of  such  openings  in  case  of  fire  has  been 
proved  more  or  less  ineffective.  The  little  slip  or  forgetfulness  is 
bound  to  occur  at  the  wrong  moment.  The  general  and  intelligent 
tendency  now  is  toward  using  “wired  glass”  in  such  openings,  something 
that  is  always  there  and  that  does  not  depend  upon  machinery  or  man 
for  its  continued  effectiveness.  There  is  nothing  in  the  modern  con- 
struction of  buildings  that  has  been  developed  in  the  past  few  years 
that  has  worked  such  changes  and  has  proved  of  such  immense  benefit 
as  this  invention  of  wired,  fireproof  glass ; it  has  been  the  means  of 
saving  millions  of  dollars  worth  of  property,  even  if  one  does  not  con- 
sider the  lives  that  have  also  been  safeguarded. 

Not  only  does  it  protect  from  fire,  but  in  case  of  hailstorms  and 
accidental  breakage  of  skylights,  people  are  perfectly  safe  under  the  sky- 
lights thus  glazed  with  wireglass.  The  glass  may  be  broken  into  a 
thousand  pieces,  but  they  stay  in  place. 

Scarce  a day  passes  but  there  are  fresh  proofs  of  that  material’s 
efficacy  in  preventing  the  passage  of  fire.  Some  of  our  school  boards 
have  had  the  wisdom  to  order  all  the  stairwells  and  other  openings  in 
the  floors  of  their  school  buildings  inclosed  in  this  glazing.  It  offers 
no  obstruction  to  the  passage  of  light,  while  it  does  give  all  the  protec- 
tion of  continually  closed  metal  or  other  so-called  fireproof  shutters. 
There  is  no  exaggeration  in  the  statement  that  no  building  can  be 
considered  complete  that  has  not  “wire  glass,”  externally  or  internally, 
there  where  it  is  most  exposed  to  fire. — “New  York  Commercial.” 
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An  Example  of  Window  Protection. 

Pacific  States  Telegraph  and  Telephone  Company’s  South  Office,  74  and  76 
West  Mission  Street,  San  Francisco,  Cal. 

The  facades  consist  of  gray  artificial  stone  to  the  water  table, 
but  terra  cotta  brick  to  half  the  height  of  the  first  story  and 
white  cement  finish  on  common  brick  above.  This  building  had  a 
temporary  wooden  roof  supported  by  the  fourth  floor,  it  being  intended 
to  increase  the  height  of  the  building  later.  The  top  of  the  side  walls 
and  the  parapet  walls  were  overthrown,  and  portions  of  the  walls 
were  cracked  and  badly  damaged  by  the  earthquake.  The  two  lower 
stories  were  provided  with  metal-covered  window  frames  and  sash, 
with  “Wire  Glass,”  which  successfully  preserved  the  contents  of  these 
stories.  Fire  was  communicated  to  the  top  story  through  the  window 
openings,  which  were  finished  with  ordinary  wooden  frames  and  sash. 
There  was  a large  amount  of  expensive  equipment  and  combustible  con- 
tents in  this  story,  which  produced  an  intensely  hot  fire. 
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New  San  Francisco  to  be 

City  of  Steel  and  Class 

(From  St.  Louis  Post-Dispatch,  May  6th,  1906.) 

Vindication  of  the  skyscraper  claimed  by  architects — an  earthquake- 
proof  and  fireproof  building  to  be  outcome  of  disaster. — Detailed  plans 
for  new  San  Francisco. 

The  steel  skyscraper — the  most  extraordinary  and  revolutionary  in- 
vention in  building — has  now  passed  through  the  double  ordeal  of  fire 
and  earthquake,  and  emerged  triumphant.  After  the  Baltimore  fire  we 
knew  that  skyscrapers  had  wonderful  power  in  resisting  heat.  “But,” 
said  their  critics,  “the  first  earthquake  will  tumble  them  down  like  a 
house  of  cards.”  Many  people,  perhaps  a majority,  believed  this. 

Now,  however,  we  know  from  reliable  reports  from  San  Francisco 
that  the  steel  skyscrapers  were  the  safest  buildings  in  the  city  during  the 
earthquake,  that  they  are  standing  today,  when  many  of  the  most  sub- 
stantial structures  of  stone,  brick  and  wood  collapsed  previous  to  the 
fire  and  that  they  show  an  amount  of  damage  so  small  as  to  excite  gen- 
eral wonder. 

The  lessons  of  the  San  Francisco  earthquake  and  fire  will,  it  is  be- 
lieved, result  in  the  perfection  of  a new  type  of  office  building  that  will 
be  both  earthquake  proof  and  fireproof.  The  greatest  authorities  on  the 
subject  today  assert  that  what  they  have  now  learned  will  enable  them 
to  build  cities  of  steel  and  glass  that  will  be  safer  from  fire  and  earth- 
quake than  anything  hitherto  known.  In  fact,  the  plans  are  now  being 
finished  for  a New  San  Francisco  which  will  rise  triumphant  in  steel  and 
glass  upon  the  ruins  of  the  old. 

At  last  the  predictions  of  the  steel  men  have  been  fulfilled.  The 
statements  of  Andrew  Carnegie,  Schwab,  Frick,  Corey  and  others, 
eminent  in  the  steel  business  that  giant  skyscrapers  would  go  through 
an  earthquake  better  than  other  buildings,  and  which  were  received  by 
the  public  with  laughter  and  incredulity,  are  now  shown  to  be  absolutely 
correct. 

Architects  and  builders  will  now  know  precisely  what  an  earthquake 
does  to  a steel  structure.  The  best  authorities  in  the  United  States 
today  declare  that  the  modifications  made  necessary  in  future  skyscrapers 
to  render  them  earthquake  proof  are  of  a comparatively  trifling  nature. 
They  know,  also,  the  things  needed  to  render  one  of  these  giant  structures 
absolutely  fireproof. 

* * * . 

The  steel  men  today  are  congratulating  themselves  on  the  vindica- 
tion of  the  skyscraper,  and  looking  forward  with  absolute  confidence 
to  the  reconstruction  of  the  cities  of  the  world  on  an  entirely  new  plan. 
They  say  that  the  amazing  progress  which  Bessemer  has  made  is  as 
nothing  compared  to  its  future. 

Baltimore  and  San  Francisco  present  the  amazing  spectacle 
of  isolated  steel  structures  standing  like  sentinels  amid  the  com- 
plete ruin  of  their  surroundings,  blackened,  scarred  and  windowless, 
it  is  true,  but  absolutely  intact.  In  San  Francisco  the  first 
earthquake  shock  tumbled  down  whole  blocks  of  massive  stone  and 
brick  buildings  and  simply  cracked  the  plaster  in  the  walls  of  the  sky- 
scrapers. It  would  be  possible  to  build  an  office  building  without  any 
plaster  or  wood  or  other  inflammable  materials  and  to  fit  it  up  with 
steel  furniture  and  asbestos  furnishings.  This,  however,  may  not  be 
necessary. 
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The  Mint,  San  Francisco,  Cai. 


“The  United  States  mint  was  constructed  in  1874  of  granite  and 
sandstone  blocks,  massive  monoliths,  well  calculated  to  resist  fire  from 
without.  Within,  however,  were  enough  inflammable  materials  to  feed 
a lively  conflagration.  Iron  shutters  shielded  the  lower  floors,  but  the 
windows  of  the  upper  story,  on  which  are  located  the  refinery'  and 
assay  office,  were  exposed.  Also  a tarred  roof  over  the  refinery  con- 
stituted a weak  spot  in  the  defense.  Tanks  of  wood  and  other  inflam- 
mable material  scattered  about  the  roof  and  upper  story  were  a serious 
menace.  Fortunately,  the  mint  possesses  a good  well,  and  Engineer 
Brady  pumped  water  to  the  fire  fighters  assembled  on  the  roof.  Of 
these,  forty  were  mint  employes,  and  they  were  aided  by  a company  of 
coast  artillery.  When  the  fire  leaped  Mint  avenue  in  solid  masses  of 
flame  the  refinery  men  stuck  to  their  window's  as  long  as  the  glass  remained 
in  the  frames.  With  a roar  the  tongues  of  fire  licked  greedily  the  inner 
walls.  Blinding  and  suffocating  smoke  necessitated  the  abandonment 
of  the  hose  and  the  fighters  retreated  to  the  floor  below.  The  roar 
of  falling  walls,  the  thunder  of  bursting  blocks  of  stone,  the  din  of  crash- 
ing glass,  swelled  to  an  unearthly  diapason.  Then  came  a lull : the 
walls  of  brick  across  the  street  had  all  fallen.  There  was  yet  a fighting 
chance,  so  back  to  the  upper  story  the  fire  fighters  returned,  led  by 
Supt.  Leach,  who,  by  example  and  words,  encouraged  his  men  to  ex- 
tinguish the  blazing  inner  woodwork  of  the  refinery.  At  length,  as  4 
o’clock  drew  near,  the  mint  was  pronounced  out  of  danger,  and  a handful 
of  exhausted  but  exultant  employes  stumbled  out  on  the  hot  cobblestones 
to  learn  the  fate  of  some  of  their  homes.  The  mint  presents  a scorched 
and  glassless  fron't  on  the  north  and  west,  and  the  towering  smoke- 
stacks are  to  be  torn  down,  but  the  building  is  intact  and  the  plant  ib 
unharmed  and  ready  for  a resumption  of  work.” — Chicago  Tribune. 
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The  windows  and  roof  are  now,  it  is  claimed,  the  only  danger  spots 
in  skyscrapers  whereby  fire  may  enter.  It  is  impossible  for  one  of  these 
buildings  to  take  fire  itself  on  the  inside.  If  the  architects  can  keep  the 
fire  from  coming  in'to  the  building,  they  believe  they  can  render  them 
absolutely  impregnable. 

As  a result  of  the  disaster  at  San  Francisco  the  belief  now  is 
that  an  improved  roof  and  a system  of  steel  shutters  and  wire  glass 
will  accomplish  this  object.  Architect  Burnham  of  Chicago,  who,  since 
January,  1904,  has  been  drawing  up,  for  the  San  Francisco  Improvement 
and  Adornment  Society,  the  plans  for  a new  San  Francisco,  is  a great 
believer  in  this  wired  glass,  not  only  as  a protection  from  fire,  but  from 
earthquakes.  This  is  glass  into  which  a web  of  steel  wire  netting  is 
cast.  A strange  thing  is  that  it  resists  heat  better  than  steel,  and  even 
if  cracked  does  not  fall  but  remains  in  place. 

How  to  Make  an  Earthquake-Proof  Building 

(By  E.  C.  and  R.  M.  Shankland,  Civil  Engineers,  Chicago.) 

The  structural  work  for  the  Palace  for  the  Crown  Prince  of  Tokio 
was  designed  by  us  in  1899  with  special  reference  to  resistance  to  earth- 
quakes. Particular  attention  was  paid  to  the  foundations ; to  rigid  connec- 
tions between  all  beams,  girders  and  columns  ; to  the  thorough  tying  together 
of  all  interior  and  exterior  columns ; and  to  careful  fastening  of  masonry 
to  the  steel  frame.  All  granite  columns  had  steel  cores  thoroughly 
fastened  to  the  steel  frame.  All  shoes  under  columns  were  of  steel 
rigidly  connected  to  columns.  Heavy  steel  struts  and  diagonal  bracing 
were  placed  between  all  shoes. 

We  believe  buildings  can  be  successfully  designed  to  resist  any 
vibratory  movement  caused  by  earthquake. 

How  Glass  Will  be  Used 

(By  D.  H.  Burnham,  Architect,  Designer  of  New  San  Francisco.) 

In  many  instances  “wire  glass”  has  given  sufficient  evidence  of  being 
a fireproof  material,  and,  where  it  is  properly  set  in  a riveted  copper 
frame  and  sash,  it  affords  the  best  possible  protection  that  can  be  placed 
in  an  opening.  It  is  to  be  recommended  for  use  in  skylights  and  win- 
dows for  warehouse  and  factory  buildings,  and  in  the  latter  case  a great 
deal  of  initial  expense  and  labor  is  saved  when  compared  to  the  cost  of 
furnishing  iron  shutters  and  the  daily  expense  incurred  in  opening  and 
closing  these  shutters,  besides  the  cost  of  keeping  the  iron  painted.  In 
case  of  fire  inside  of  a building  at  night  or  Sundays  the  firemen  can  see 
where  it  is  located  from  the  outside,  which  they  could  not  do  if  the 
building  had  iron  shutters,  as  these  would  be  closed.  When  fire  at- 
tacks this  glass  it  will  crack,  but  no  portion  of  it  will  fall  out,  so  that 
the  fire  will  not  be  fed  with  fresh  air  coming  in  through  the  openings. 
If  necessary,  the  firemen  can  readily  cut  out  as  much  of  this  glass  as 
they  see  fit. 


Materials  in  Future  Sk7scrapers. 

(By  Paul  Starrett,  President  Fuller  Construction  Co.) 

Skyscrapers  have  been  built  as  pliable  as  possible.  By  that  I mean 
they  have  been  built  to  vibrate  to  a point  of  seeming  impossibility.  I do 
not  think  I would  exaggerate  any  to  say  that  the  great  steel  skyscrapers 
would  vibrate  for  at  least  two  feet  without  even  dislodging  the  masonry 
that  surrounds  the  steel  skeleton.  If  the  swaying  motion  was  regular 
and  even  from  side  to  side  the  buildings  would  be  perfectly  safe,  even 
though  the  vibrations  made  it  difficult  to  maintain  a standing  position. 
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Atlas  Building,  San  Francisco,  Cal. 

This  building  is  10  stories  in  height,  and  is  used  for  office  and  store  purposes.  It  was 
but  recently  completed,  and  the  tenants  were  moving  in  at  the  time  of  the  fire.  The  win- 
dow openings,  as  will  be  observed,  are  exceptionally  large  and  the  terra  cotta  around  them 
is  badly  damaged  in  many  places.  The  walls  are  of  common  brick  with  cementine  finish. 
The  “X”  cracks  between  the  windows  and  the  spalling  of  the  corners  of  the  walls  are 
characteristic  features  of  the  earthquake.  The  fire  entered  from  the  rear,  through  unpro- 
tected windows,  consuming  the  interior  of  the  upper  stories  only,  and  causing  comparatively 
little  damage  below. 
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The  advance  made  in  construction  of  steel  buildings  has  been  of 
such  recent  years  that  the  majority  of  skyscrapers  are  still  of  the  old 
type  that  could  withstand  but  a slight  shock.  In  building  a steel  build- 
ing of  fifteen  or  twenty  stories  in  height  today  twice  or  thrice  the  steel 
of  former  years  is  required.  There  is  not  a steel  beam  in  the  build- 
ing that  is  not  braced  with  one,  two  or  even  three  steel  supports  welded 
with  redhot  steel  rivets.  The  buildings  are  as  safe  as  engineering  skill 
can  make  them  thus  far.  In  the  Mills  Building  in  San  Francisco 
provisions  were  made  in  it  to  counteract  the  effect  of  an  earthquake. 

If  windows  could  be  protected  by  glass  in  small  panes  or  with  wire 
screened  glass  there  would  be  practically  no  danger  of  fire,  however  in- 
tense, entering  the  building.  In  modern  office  buildings  the  windows, 
as  a rule,  are  built  with  large  panes.  When  the  heat  from  a fire  at- 
tacks these  they  naturally  crack  and  fall  apart,  and  the  flames  have  a 
wide  entrance.  If  the  windows  be  made  of  “wire  glass”  they  will  not 
break,  and  even  if  under  intense  heat  they  crack,  the  wire  will  serve  to 
hold  them  together. 

This  seems  to  me  a solution  of  the  difficulty.  In  an  intense  heat 
the  shutters  might  melt  from  their  hinges  and  leave  the  building  un- 
protected. In  a building  where  there  are  hundreds  of  windows,  as  in 
a modern  skyscraper,  a fire  might  find  these  shutters  open,  while  there 
would  be  no  time  to  close  them.  The  Baltimore  fire  melted  and  warped 
all  the  light  metal  work.  On  the  other  hand,  “wire  glass”  windows 
would  not  be  broken  unless,  of  course,  something  heavy  fell  on  them, 
and  even  then  but  one  would  be  broken  at  a time. 

“Pass  Through  Earthquake  and  Conflagration" 

(By  Eames  & Young,  Architects,  St.  Louis.) 

The  essentials  of  a building,  erected  where  earthquakes  are  fre- 
quent, are  that  it  should  be  a homogeneous  mass  of  fireproof  construction. 
By  a homogeneous  mass  is  meant  that  it  should  be  rigid  in  all  construc- 
tive parts  to  prevent  its  being  shattered  from  swaying.  This  cannot  be  ac- 
complished in  a strictly  masonry  wall. 

A building  with  a steel  skeleton  can  be  rigidly  braced  so  that  the 
average  earthquake  shock  will  not  affect  it  if  the  building  is  not  ex- 
cessively high.  The  limit  should  be  at  about  twelve  stories.  With  or- 
dinary construction  of  steel  skeleton  building,  there  would  be  a possibility 
of  the  exterior  walls  falling  off,  but  by  special  construction  of  armored 
concrete,  or  similar  construction,  this  danger  could  be  eliminated.  The 
steel  frame  would  necessarily  be  made  heavier  than  that  used  in  or- 
dinary buildings  of  this  character. 

The  building  would  be  protected  from  fire  from  the  outside  by  using 
metal  frames  and  “wire  glass,”  in  the  office  stories,  and  some  special 
form  of  steel  shutter  in  the  first  story.  The  general  form  of  the  build- 
ing should  be  carefully  studied,  so  as  to  occupy  sufficient  ground  area 
in  proportion  to  its  height,  to  give  stability. 

Constructing  the  building  as  above,  preventing  its  falling  or  damage 
from  the  shock,  and  protection  from  fire  from  the  outside,  would  make 
it  almost  certain  to  pass  through  earthquake  and  conflagration,  as  ex- 
perienced in  San  Francisco. 
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Spring  Valley  Building,  San  Francisco,  Cal. 

The  facades  consist  of  gray  granite  and  cast  iron  for  the  first  and  second  stories  and 
pressed  terra  cotta  brick,  with  terra  cotta  ornamentation  above,  including  the  comice.  The 
Geary  Street  front  remains  in  good  condition,  there  being  no  earthquake  cracks  and  the 
comice  being  only  slightly  spalled  in  spots  on  the  east  side  at  the  second-story  level.  The 
Stockton  Street  front  is  also  in  good  condition,  excepting  that  there  are  slight  earthquake 
cracks  at  the  north  and  south  comers  at  the  second-floor  level.  The  east  brick  wall  is  in 
good  condition.  In  the  South-east  comer  of  the  building,  eight  complete  bays  have  col- 
lapsed and  fallen  from  the  roof  to  the  basement.  The  elevator  fronts  and  cast  iron  stairway 
with'marble  treads,  are  considerably  damaged,  but  can  be  repaired.  The  other  repairs  to 
the  interior  of  the  building  will  be  comparatively  light.  Many  of  the  floor  arches  of  the 
three  lower  tiers  will  require  renewal  or  extensive  repairs.  The  collapsed  portion  will 
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The  Sermon  in 

San  Francisco’s  Stones 


(By  Henry  Harrison  Suplee,  M.  E.) 

With  the  recovery  from  the  immediate  effects  of  the  disaster  at  San 
Francisco,  and  with  the  information  already  available  as  to  the  nature  and 
extent  of  the  damage,  it  is  becoming  practicable  to  answer  many  of  the 
questions  which  must  be  met  if  the  new  San  Francisco  is  to  stand  on 
the  old  site,  assured  of  safety  and  freed  from  apprehension  for  the 
future. 

Cities  have  been  destroyed  by  earthquakes  before,  but  the  earth- 
quake has  not  caused  the  starting  of  simultaneous  fires  over  practically 
the  whole  area,  while  at  the  same  time  cutting  off  the  water-supply  by 
which  alone  the  fire  could  be  fought.  The  new  San  Francisco  must  be 
earthquake-proof  and  fireproof. 

Can  such  a new  San  Francisco  be  built?  If  not,  it  would  seem  useless 
to  try  to  rebuild  at  all.  The  question  can  best  be  answered  from  the 
ruins  of  the  old  city. 

There  has  probably  never  been  such  a revelation  of  the  futility  of 
sham  methods  in  building  construction  as  was  made  in  those  few  min- 
utes on  that  early  Wednesday  morning.  Structures  which,  standing 
side  by  side,  appeared  to  the  passing  observer  of  equal  strength  and 
stability,  stood  the  shock  with  firmness  or  crumbled  to  the  ground,  just 
as  their  designers  and  builders  had  put  into  them  strength,  sincerity 
and  honesty,  or  weakness,  superficial  effects  and  sham.  When,  of  two 
buildings,  the  one  is  taken  and  the  other  left,  we  need  only  look  at  what 
remains  to  learn  the  story. 

The  story  is  full  of  lessons,  not  only  for  the  builders  of  the  new 
San  Francisco,  but  for  many  who  are  to  build  elsewhere.  Broadly 
speaking,  the  modern  system  of  steel-frame  construction  passed  through 
the  ordeal  in  a manner  which  was  almost  triumphant.  When  such 
buildings  showed  partial  failure  it  was  for  conditions  which  can  readily 
be  understood  and  definitely  remedied.  With  modifications,  easily  in- 
telligible and  demanded  by  local  conditions,  there  seems  to  be  no  reason 
why  the  steel-frame  office-building  may  not  be  used  in  the  reconstruc- 
tion of  San  Francisco  with  perfect  confidence. 

Experiences  in  Baltimore  and  in  isolated  fires  elsewhere  have  shown 
that  the  steel-cage  building  may  be  effectively  protected  against  fire  from 
within,  and  in  great  measure  against  fire  from  without.  The  steel  mem- 
bers should  be  imbedded  in  solid  concrete,  this  casing  being  thick  enough 
to  prevent  any  weakening  due  to  external  fire,  probably  from  two  to 
three  inches  from  the  outside  to  the  metal.  The  amount  of  wood  should 
be  a minimum,  with  floors  of  reinforced  concrete,  taking  place  of  wood 
or  tile.  Partitions  should  be  integral  parts  of  the  building  not  mere 
screens,  while  overhanging  cornices,  sham  imitations  or  non-existent 
structural  features,  should  be  altogether  omitted  or  replaced  with  some 
safer  and  more  consistent  ornament.  The  value  of  “wire  glass”  as  a 
fire  screen  has  already  been  well  established,  and  it  has  given  good  re- 
ports of  itself  already  from  San  Francisco.  The  lines  along  which  com- 
mercial buildings  may  be  made  proof  against  earthquake  and  fire  are 
well  defined  and  clear  to  understand.  It  may  take  more  money  to  build 
thus  than  to  be  less  careful,  but  it  will  not  cost  so  much  to  do  it  as  it 
may  to  leave  it  undone. — Harper’s  Weekly,  May  26,  1906. 
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Hotel  Alexander,  San  Francisco.  Cal. 

The  facade  of  sand-stone  is  only  slightly  damaged  by  spalling  around  window  open- 
ings. The  metal  cornice  has  fallen  away.  Although  subjected  to  only  a normal  fire, 
columns  have  buckled  in  the  third,  fifth,  seventh,  eigth,  ninth  and  tenth  stories,  on  account 
of  flimsy  methods  employed  in  the  wire  lath  and  plaster  column  protection.  The  illustration 
shows  also  a portion  of  the  light  court  of  the  Hotel  St.  Francis  which  was  stripped  of  the 
face  brick  during  the  fire. 
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Lessons  of  the  Disaster 


(By  A.  L.  A.  Himmel wright,  C.  E.) 


( Mr . Himinelwright’s  report  on  the  San  Francisco  conflagration  to 
the  Roebling  Construction  Co.,  of  which  he  is  chief  engineer,  will  take 
a very  high  rank  and  possess  permanent  value  among  such  documents. 
The  report  was  exceedingly  comprehensive  and  lucid,  and  will  repay 
amply  a review  by  every  student  of  fire  protection  engineering .) 


The  interesting  development  and  the  lessons  of  the  disaster  are 
set  forth  in  detail  in  the  report.  As  in  the  Baltimore  fire,  the  contents 
of  many  of  the  fire-proof  buildings  would  have  been  preserved  had  the 
(openings  in  the  outside  walls  been  properly  protected.  Immediately 
after  the  fire  I urged  the  necessity  of  protecting  the  openings  in  the 
strongest  possible  terms.  The  National  Board  of  Fire  Underwriters 
also  pointed  out  the  importance  of  these  safeguards  and  fixed  the  in- 
surance rates  accordingly.  Yet,  strange  to  say,  in  the  new  building  code 
of  the  city  of  Baltimore  the  protection  of  the  openings  in  fireproof  buildings 
is  not  made  mandatory. 

The  utter  disregard  of  this  important  detail  in  the  design  of  fire- 
proof buildings  is  further  illustrated  by  the  fact  that  95  per  cent  of  these 
buildings  that  are  now  being  erected  all  over  the  country  have  no  fire- 
'resisting  appliances  or  protection  for  the  openings.  This  means  that  their 
entire  contents  and  finish  are  in  constant  jeopardy  and  liable  to  be  totally 
destroyed  if  an  adjoining  building  should  be  attacked  by  fire. 

The  San  Francisco  fire  has  again  clearly  and  unqualifiedly  demon- 
strated the  dire  necessity  of  protecting  the  openings  of  the  fireproof 
buildings.  If  fire-resisting  barriers  are  not  provided  for  the  openings  in  these 
buildings  in  the  future,  the  gross  neglect  will  assume  the  proportions  of 
a national  disgrace,  and  every  conflagration  will  but  serve  to  reveal  the 
incompetency  and  stupidity  of  the  designers. 

It  is  unfortunate  that  in  the  large  number  of  fireproof  buildings 
tested  by  the  recent  conflagration,  there  were  so  few  that  had  the  win- 
dow openings  protected  with  fire-resisting  barriers.  In  the  few  cases 
where  the  openings  were  protected,  the  methods  varied,  and  in  every 
instance  but  one  they  were  incomplete.  There  is  consequently  little 
available  data  for  comparing  efficiencies,  but  in  every  instance  the  ad- 
vantage of  such  protection  to  the  buildings  is  clearly  shown. 

The  Telephone  Co.’s  main  office  on  Bush  street  was  equipped  with 
excellent  protection  of  this  character.  The  front  windows  were  fitted 
with  Kinnear  outside  corrugated  steel  rolling  shutters,  the  glazing  be- 
hind the  shutters  being  of  plate  glass.  The  window  openings  on  the 
other  sides  of  the  building  were  fitted  with  gravity,  sliding,  metal  cov- 
ered, inside  shutters  of  good  design.  The  outside  glazing  was  “wire 
glass”  with  metal-covered  sash  and  frames.  For  some  unexplained 
reason,  the  rear  door  at  the  southwest  corner  of  the  building  was  left 
unprotected,  and  proved  to  be  the  vulnerable  point.  As  described  else- 
where, fire  entered  through  this  opening  and  destroyed  the  entire  con- 
tents of  the  building. 


66 


Copyright,  Roebting  Construction  Co. 

Crocker  Building,  San  Francisco,  Cal. 

The  facades  are  of  granite  for  the  first  and  second  stories  and  buff  terra  cotta  above. 
With  the  exception  of  the  second  story  window  heads  on  the  Post  Street  side,  which  are 
slightly  spalled,  the  facades  are  comparatively  little  injured  by  the  fire  ; but  the  earthquake 
caused  considerable  damage  to  the  walls  in  the  upper  stories.  The  roof,  of  wood  con- 
struction, was  consumed,  causing  the  collapse  of  the  light  steel  framing  supporting  it,  which 
fell  to  the  eleventh  floor  and  broke  down  some  of  the  hollow  tile  floor  arches.  A column 
on  the  ninth  floor  buckled  on  account  of  the  failure  of  the  hollow  tile  protection.  The 
soffits  of  the  hollow  tile  floor  arches  are  off  over  considerable  areas,  exposing  the  cellular 
spaces.  The  building  faces  on  wide  streets  and  adequate  window  protection  would 
undoubtedly  have  saved  it. 
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By  far  the  greatest  damage  to  the  window  protection  was  caused 
by  high  temperature  within  the  building.  The  rolling  shutters  were  lit- 
tle damaged,  but  the  metal-covered  shutters  were  seriously  injured  in 
many  places,  and  some  of  the  glazing  was  fused. 

The  Telephone  Co.’s  south  office  on  West  Mission  street  had  the 
window  openings  of  the  two  lower  stories  protected  by  “wire  glass”  in 
metal-covered  frames,  without  shutters.  This  protection  was  sufficient 
to  preserve  the  contents  of  these  two  stories,  although  the  building  was 
unoccupied  at  the  time  that  the  surrounding  buildings  were  consumed.  The 
third  story,  with  unprotected  openings,  was  fire-swept,  and  the  expen- 
sive equipment,  supplies,  etc.,  were  consumed. 

The  United  States  Mint  was  equipped  in  the  two'  lower  stories  with 
inside  folding  iron  shutters,  which  were  of  material  assistance  in  pro- 
tecting this  building  against  ignition. 

The  most  remarkable  illustration  of  the  advantage  of  window  pro- 
tection was  shown  in  the  case  of  the  California  Electric  Company’s  build- 
ing, at  the  northwest  corner  of  Folsom  and  Hawthorne  streets.  This 
was  a non-fireproof  building  with  brick  walls  and  wood  floors.  Although 
all  the  buildings  around  it  were  completely  destroyed,  this  building  and 
its  contents  were  preserved  in  their  entirety  by  metal  sash  and  frames 
with  wire  glass. 

The  Lessons  of  the  Disaster 

The  glaring  omission  of  the  fireproof  barriers  for  the  exterior  open- 
ings was  the  direct  and  sole  cause  of  the  damage  and  destruction  of 
the  interiors  of  nearly  all  the  fireproof  buildings.  This  detail  in  the 
present  stage  of  fireproof  construction  is  of  paramount  importance,  and 
should  receive  special  attention  in  all  future  buildings.  It  is  manifestly 
idle  to  claim  that  any  building  is  fireproof  so  long  as  the  window  and 
door  openings  in  the  outside  walls  are  unprotected  by  some  efficient 
fire-resisting  device. 


Protect  the  Openings  of  the  Outside  Walls 
Against  the  “Exterior  Fire  Hazard" 

This  is  the  predominant  and  most  important  lesson  of  the  fire.  As 
in  the  case  of  the  Baltimore  fire  and  other  recent  conflagrations,  the 
flames  were  communicated  to  the  fireproof  buildings  from  the  outside 
through  the  windows  and  doors.  Had  suitable  devices  been  provided  in 
the  window  and  door  openings,  the  interiors  of  these  buildings  would 
have  been  wholly  preserved,  and  the  necessary  repairs  would  have  been 
limited  to  the  restoration  of  the  spalling  and  other  damage  to  the  ex- 
teriors. 

There  are  now  available  practical  devices  to  safeguard  such  openings. 
Metal,  or  metal-covered  frames  and  sash,  “wire  glass”  glazing  and  inside 
and  outside  metal  shutters  are  to  be  had  in  great  variety  of  design  and 
finish.  Similarly,  metal  and  metal-covered  door  frames  and  doors 
are  available  to  protect  the  door  openings.  The  National  Board  of  Fire 
Underwriters  can  ‘furnish  definite  and  detailed  recommendations  for 
specific  cases. 

An  independent  water  supply,  which  can  be  provided  by  a tank  on 
the  premises,  with  suitable  equipment,  is  also  a desirable  adjunct  to  pro- 
tect the  interior  of  buildings. 
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Shreve  Building,  San  Francisco,  Cal. 

The  facades  consist  of  gray  sand-stone.  The  entire  Grant  Avenue  side  is  badly 
spalled  by  the  fire.  The  ornamental  columns  at  the  ninth  and  tenth  story  levels  are  slivered. 
The  metal  cornice  is  wrecked.  The  Post  Street  front  is  spalled  around  the  window 
openings,  the  worst  damage  being  on  the  west  side.  There  is  very  little  earthquake 
damage.  The  Roebling  concrete  floors  and  wire  lath  ceilings  throughout  are  uninjured. 
The  Roebling  concrete  column  protection  in  the  basement,  first  and  second  stories,  is  also  in 
first-class  condition,  but  the  three  inch  hollow  tile  column  protection  in  the  upper  stories  is 
considerably  damaged,  having  fallen  away  in  many  places. 
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Commendatory 

Charles  Derleth,  Jr.,  C.  E.,  professor  of  civil  engineering,  University 
of  California,  Berkeley,  Cal.,  writes  the  Mississippi  Wire  Glass  Co.  as 
follows : 

Gentlemen — So  far  as  my  time  would  permit  I have  been  carefully 
studying  the  effects  of  earthquake  and  fire  in  San  Francisco  and  the 
vicinity.  I have  traversed  the  whole  of  the  damaged  zone  in  San  Fran- 
cisco and  have  visited  all  the  important  localities  about  the  bay.  In 
answer  to  your  three  questions,  I make  the  following  replies : 

First — Wire  ribbed  glass  windows  were  used  within  the  zone  of 
damage  in  San  Francisco,  but  I greatly  regret  that  they  were  not  used 
more  generally.  A striking  example  of  this  use  is  found  in  the  Cali- 
fornia Electric  Works,  642  Folsom  street,  between.  Second  and  Third 
streets.  This  building  I have,  carefully  inspected. 

Second — The  California  Electric  Works  was  badly  shaken  by  the 
earthquake.  All  the  top  brick  work  above  the  cornice,  including  the 
cornice  has  been,  thrown  down.  In  the  rear  or  North,  end  of  the  building 
the  brick  chimney  is  cracked.  The  north  wall,  which  holds  the-  weight 
of  this  chimney,  and  an  elevated  tank,  is  also  badly  cracked.  The  chim- 
ney and  wall  will  have  to  be  replaced.  Otherwise  the  building  is  in  good 
condition.  The  earthquake  disturbance  did'  not  shatter  the-  wife  ribbed 
glass  windows. 

Third— The  California  Electric  Works,  was  saved  from,  the  fire  al- 
though all  the  buildings  surrounding  it  for  a considerable  area  are  burned. 
The  saving  of  this  building  I attribute  to  a local  water  supply  and  the  type 
of  windows.  The  roof  tank  has  a capacity  of  about  50,000-  gallons:  In 

the  cellar  is  a tank  of,  120,000  gallons  capacity,  and.  there  is  a pump  in 
the  building.  When  the  water  supply  of  the  city  gave,  out,  this  local'  supply 
was  called  upon.  All  the  windows  in  this  building  are  of'  wire  ribbed, 
glass  with  the  exception  of  a few  windows  in  the  top  skylight.  The  win- 
dow frames  are  of  metal.  Nearly  every  window  in  the  building  has  had 
its  glass  greatly  cracked  by  the  fire,  but  none  of  the  windows  broke-  down, 
and  thereby  prevented  the  carrying  of  the  fire  into,  the  building.  In 
some  cases  the  glass  became  so  hot  that  it  started  to  melt  and  run. 

I might  give  one  or  two  other  examples,  as  for  instance,  the.  new 
Telephone  building  opposite-  the  California  Hotel  site. 

I am  firmly  convinced  that  a local  water  service  in  combination  with 
metal  window  frames,  metal  blinds  or  shutters,  Venetian  blinds,  and  wire 
ribbed  glass  windows,  in  any  sensible  combinations,  would  have  saved 
many  buildings  in  San  Francisco.  The  city  was  notably  lacking  in  proper 
window  design.  Many  of  the  tall  buildings  caught  fire  from  without 
by  the  burning  of  window  frames  and  the  rapid  breaking  of  the  window 
glass,  so  that  they  were  quickly  able  to  act  like  chimneys  under  a forced 
draught,  by  the  rushing  of  currents  of  hot  air  through  the  elevator  shafts. 
Then  their  fireproof  rooms  acted  like  so  many  ovens  to  bake  and  roast 
the  inflammable  contents. 

I am  equally  convinced  that  wire  ribbed  glass  windows  with  metal 
frames  will  stand  a very  severe  earthquake  shock  without  sufficient  rup- 
ture of  the  glass  to  break  out  pieces  of  the  windows. 

I should  be  pleased  to  hear  from  you  in  the  future,  and  after  the 
present  commotion  is  over,  perhaps  you  will  be  able  to  send  some 
samples  of  your  products  to  the  University  for  its  civil  engineering 
museum. 
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Aronson  Building,  San  Francisco,  Cal. 

The  facades  for  the  three  lower  stories  consist  of  sand-stone,  which  is  badly  spalled 
and  damaged.  The  upper  stories  of  buff  terra  cotta  ornaments,  are  but  slightly  injured,  the  terra 
cotta  being  spalled  and  cracked  in  a few  places.  The  metal  cornice  is  completely  wrecked. 
The  rear  walls  of  common  brick  were  considerably  cracked  and  damaged  by  the  earthquake. 
All  the  walls  remain  practically  plumb.  Columns  in  the  basement,  first,  fifth,  eighth  and 
tenth  stories  have  buckled  on  account  of  the  failure  of  the  hollow  tile  protection.  The 
Roebling  concrete  floors,  with  crimped  wire  lath  and  cement  plastered  soffit  protection, 
remain  in  first-class  condition  throughout,  notwithstanding  the  warped  condition  of  the  steel 
work,  due  to  the  buckling  of  the  columns. 


THe  Fireproofing  Problem 

(From  a paper  by  E.  V.  Johnson) 

In  the  Proceedings  of  the  Structural 
Association  of  San  Francisco 

I would  like  to  say  a few  words  in  regard  to  fireproofing  in  general, 
if  1 may  depart  from  the  question  of  columns.  One  thing  occurs  to  me, 
and  that  is  that  the  engineers  and  architects  of  this  country  have  spent  a 
great  deal  of  time  and  thought  on  the  question  of  fireproofing,  especially 
by  their  writings  in  the  engineering  journals,  and  every  time  there  is  a big 
fire,  like  that  of  Baltimore  and  San  Francisco,  the  first  thing  these 
worthies  do  is  to  get  after  the  fireproofer.  What  I want  to  emphasize 
is  the  relative  value  of  the  steel  work  and  its  fireproofing  to  the  cost 
of  the  rest  of  the  structures  in  an  average  modern  building  like  the 
“Call”  or  the  “Chronicle.”  In  any  one  of  these  buildings  the  steel  frame 
does  not  exceed  26  per  cent  of  the  entire  cost  of  the  structure;  26  per 
cent  of  the  value  of  the  building  has  to  bear  the  brunt  of  criticism,  and 
no  one  stops  to  consider  the  contents  of  the  building.  We  put  up  a good 
steel  firepxoofed  building  and  then  the  owners  and  tenants  come  along  and 
fill  it  with  wood,  paper  and  expensive  furniture  and  expect  the  fireproofing 
of  the  steel  frame  to  protect  all  that.  We  should  have  metal  sashes,  “wire 
glass”  and  metal  doors ; and,  in  fact,  eliminate  all  the  wood  that  we  can, 
for  if  there  is  no  wood  there  will  be  no  fire.  We  are  responsible  for  26 
per  cent  of  the  entire  structure,  but  74  per  cent  has  to  be  answered 
for  by  other  branches  of  the  building  interests.  I think  this  is  a point 
worthy  of  consideration. 


Columns  with  Pipes  Beneath 


Fireproofing. 
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Pacific  States  Tel.  & Tel.  Co.'s  Main  Office.  San  Francisco.  Cal. 


The  facade  of  buff  terra  cotta  pressed  brick  and  terra  cotta  ornamentation  is  in  good 
condition,  there  being  only  a few  slight  earthquake  cracks  at  the  fifth  and  sixth  story  levels. 
All  the  window  openings  of  this  building  were  protected  by  metal  and  metal-covered  inside 
shutters.  The  fire  entered  through  the  only  unprotected  door  opening  in  the  rear  at  the 
first-story  level,  consuming  everything  that  was  combustible  within,  and  rendering  the  fire- 
proof barriers  that  had  been  provided,  useless  except  to  prevent  draughts. 


Some  Excellent 


Testimonials 


The  Mississippi  Wire  Glass  Co.,  277  Broadway.  New  York,  is  in  receipt 
of  the  following  communications  which  speak  volumes  for  the  efficiency  of 
its  product: 

I have  returned  from  an  inspection  of  the  burned  district  of  San 
Francisco  with  the  thought  uppermost  in  my  mind  that  had  wire  glass 
been  used  more  extensively  in  buildings  in  that  area,  much  less  damage 
would  have  resulted.  The  building  of  the  Western  Electric  Co.,  stands 
as  a conspicuous  example  of  such  use,  it  being  the  only  building  left 
standing  within  an  area  of  perhaps  two  miles  square,  and  its  salvation  is 
without  question  due  to  the  wire  glass  windows  with  which  it  is  protected. 
Many  of  the  panes  of  glass  are  badly  cracked,  but  I could  not  find  one 
that  had  left  its  sash. — Lester  S.  Moore,  Architect,  Los  Angeles,  Cal. 


Two  cases  where  wire  glass  was  extensively  used  have  come  to  my 
notice.  The  first  is  in  the  buildings  belonging  to  the  Pacific  States 
Telephone  and  Telegraph  Co.,  and  in  particular  in  the  case  of  the  New 
Main  Exchange  building  on  Bush  street,  near  Kearney.  This  building 
was  equipped  with  windows  of  wire  glass  and  metal  sashes.  It  was  in 
the  center  of  the  burned  district  and  all  the  buildings  surrounding  Ir 
were  completely  destroyed.  The  wire  glass  windows  in  the  first  two- 
floors  are  still  in  place,  and  though  cracked,  have  not  fallen  out  I saw 
A.  A.  Cantin,  architect  of  the  building,  and  he  told  me  he  intends  to  use 
wire  glass  on  all  his  buildings  for  the  telephone  company  in  the  future. 

The  second  case  coming  under  my  notice  was  the  building  of  the 
California  Electrical  Works,  on  Folsom  street,  between  Second  and 
Third  streets.  It  was  of  brick  and  steeL  but  I believe  has  wood  floor 
joists.  This  building  was  four  stories  in  height  and  more  than  100  feet 
square  At  the  present  time  it  stands  in  the  center  of  ruins  yet  com- 
pletely untouched  itself  The  interior  furnishings  are  intact,  and  the 
only  evidence  of  fire  is  the  blackened  and  cracked  glass  windows  with 
which  it  was  equipped  on  three  sides.  The  fourth  side  was  a blank  wall. 
The  saving  factors  in  this  case  were  the  wire  glass  windows  with  metal 
casings  and  a large  tank  of  water  on  the  roof  of  the  building.  I was 
told  by  persons  who  assisted  in  fighting  the  fire  that  even  with  the  water 
there  is  little  doubt  that  it  would  have  burned  had  it  not  been  for  the 
wire  glass.  These  windows  are  intact  at  the  present  time,  though  some 
are  cracked.  There  are  a large  number,  also,  which  will  not  even  have 
to  be  replaced. — H.  C.  Vensano,  C.  E.,  San  Francisco.  Cal. 
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The  new  Laboratory  plant  of  the  National  Board  of  Fire  Underwriters,  in  Chicago,  is 
supported  by  the  stock  fire  insurance  companies  doing  business  in  the  United  States.  The 
investigations  carried  on  in  the  laboratories  of  this  plant  are  devoted  exclusively  to  experi- 
mental work  in  fire  protection  engineering  and  to  the  testing  of  devices  and  materials  having 
a bearing  on  the  fire  hazard.  The  structure  containing  the  laboratories  is  built  according  to 
the  most  advanced  standards  for  fireproof  factory  buildings,  and  is  considered  to  be  a model 
for  buildings  of  that  type.  It  is  built  of  fireproof  materials  throughout,  and  the  frames  and 
sashes  of  the  windows  and  skylights  are  all  sheet  metal.  The  windows  and  skylights  are 
glazed  throughout  with  “Wire  Glass,”  eigtheen  different  types  of  windows  being  used. 
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Chief  Lesson 


of  the  Disaster 

The  predominant  and  most  important  of  all  lessons  of  the  fire  is  the 
necessity  of  protecting  window  and  door  openings  so  as  to  prevent  fire 
entering  buildings  through  these  openings.  As  in  the  case  of  the  Balti- 
more fire,  the  flames  were  communicated  to  the  fireproof  buildings  from 
the  outside,  through  the  windows  and  doors.  Had  the  fire  been  kept 
out  of  these  buildings  by  suitable  materials  and  devices  in  the  window 
and  door  openings,  the  interiors  of  these  buildings  would  have  been 
wholly  preserved,  and  the  necessary  repairs  would  have  been  limited 
to  the  restoration  of  the  spalling  and  other  damage  to  the  exteriors. — “In- 
surance Engineering.” 

Perfect  Fire  Protection 

(By  F.  W.  Fitzpatrick.) 

“The  rear  wall  of  the  new  Trinity  building  may  not  be  pretty  to 
look  at,  but  it  is  satisfying  to  know  that  it  presents  a perfect  bulwark 
against  devastating  fire.  It  is  the  equivalent  of  a solid  wall  in  that  all 
its  hundreds  of  windows  are  glazed  with  wired  glass.  Even  such  a con- 
flagration as  that  of  Baltimore  would  have  no  effect  upon  it.  It  is  only 
a question  of  time  when  each  of  our  large  cities  will  have  great  sections 
laid  waste  by  fire.  The  more  bulwark  of  brick  and  tile  and  wired  glass 
the  New  Yorkers  can  erect,  similar  to  this  Trinity  building,  the  more 
restricted  will  be  the  zone  of  New  York’s  devastation.  Not  only  are 
such  buildings  immune  from  attack  externally,  but  they  protect  ex- 
tensive areas  to  leeward.” 

The  civic  benefit  of  a tall  building  which  cannot  be  burned  is  not  to  be 
overestimated.  It  forms  a barrier  beyond  which  conflagration  cannot  pass. 
The  streets  of  none  of  our  great  cities  are  wide  enough  to  prevent  a serious 
fire  from  leaping  across,  and  dependence  must  more  and  more  be  placed 
upon  series  of  such  barriers  as  the  Trinity  building  represents.  They  can 
be  so  placed  as  to  divide  the  city  into  a number  of  zones  each  immune  from 
fire  in  a neighboring  zone.  Building  construction  has  recognized  for  many 
years  the  practice  of  dividing  large  internal  areas,  but  only  with  our  recent 
and  bitter  experience  has  appreciation  of  the  larger  need  been  borne  in : 
the  need  of  subdividing  city  areas  against  that  most  serious  of  modern 
disasters,  the  conflagration. 
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The  Great 
Wall  of 
New  YorK 

Every  window  opening  in  sight 
is  glazed  with  “Wire  Glass”  ( 79% 
of  it  being  polished).  It  stands 
as  a barrier  against  the  progress 
of  a conflagration,  protecting  itself, 
and  the  great  buildings  in  the 
financial  district  to  windward.  An 
extension  of  this  building  is  in 
course  of  erection  to  occupy  the 
site  formerly  covered  by  the  Boreel 
Building,  in  the  foreground.* 

*In  the  addition  to  the  Trinity 
Building,  as  also,  the  great  Realty 
Building  adjoining,  “Wire  Glass” 
will  be  employed  for  fire  protection. 


Efficiency  of  “Wire  Glass” 


Since  the  earthquake  and  fire  at  San  Francisco  the  Mississippi  Wire 
Glass  Co.,  of  New  York,  has  received  many  letters  testifying  to  the  ef- 
ficiency of  wire  glass  and  the  splendid  services  it  rendered  during  the  fire 
which  followed  the  earthquake,  some  of  which  will  prove  interesting  as 
well  as  instructive  to  our  readers.  Under  date  of  May  ioth,  Letson  Bal- 
liet,  E.  M.  and  C.  E.,  mining  engineer  and  metallurgist,  wrote  the  com- 
pany as  follows: 

Gentlemen: — Your  inquiry  in  regard  to  glazing  with  wire  glass  is 
received  and  contents  noted.  I will  say  that  while  I lost  my  own  office 
in  the  fire,  that  there  was  no  wire  glass  glazing  in  that  building,  but  in 
neighboring  buildings  with  which  I am  familiar  there  has  been  various 
quantities  of  the  glass  used. 

The  wire  glass  offered  great  protection  in  these  buildings  against  the 
flames  from  the  outside,  and  while  the  heat  naturally  shattered  the  glass,  it 
prevented  burning  timbers  and  debris  in  many  cases  from  falling  inside 
of  the  buildings,  and  setting  on  fire  the  furniture  on  the  inside.  Too 
much  importance  cannot  be  attached  to  proper  glazing  and  fireproof 
structures.  The  ordinary  panes  of  glass  in  buildings  were  shattered,  from 
the  earthquake  disturbance.  It  would  certainly  be  more  economical  in 
regions  where  earthquakes  are  common  to  use  wire  glass  as  it  would 
save  replacing  many  buildings,  and  it  was  flexible  enough  to  withstand 
the  dynamite  shocks  of  the  blasting. 


Morgan  & Walls,  architects  of  Los  Angeles,  recently  sent  a letter 
to  the  Mississippi  Wire  Glass  Co.,  of  which  the  following  is  a copy: 

Gentlemen: — Yours  of  the  26th  received.  I have  just  returned  from 
San  Francisco,  where  I made  a close  examination  of  the  damage  done. 
It  has  virtually  destroyed  all  the  brick  buildings  and  gutted  all  the  fire- 
proof buildings.  There  are  perhaps  twenty  brick  buildings 
left  in  the  city;  isolation  and  other  causes  were  their 

salvation.  One  large  four-story  building  on  South  Market  street,  oc- 
cupied by  an  electric  light  company,  was  saved,  I believe,  by  reason  of  its 
being  fitted  with  metal  frames,  sash,  and  wire  glass.  The  building  was 
isolated,  but  the  heat  was  so  intense  on  one  side  that  it  cracked  the 
glass,  but  it  held  its  position. 

This  is  one  of  the  few  buildings  left;  in  fact,  wherever  wire  glass 
was  used  it  was  effective,  and  without  question  it  will  be  more  and  more 
used  all  the  time.  The  earthquake  was  not  sufficient  to  fracture  any 
of  the  wire  glass  that  I could  see  or  hear  of.  While  the  earthquake 
caused  a great  deal  of  damage  in  San  Francisco  and  on  the  entire  pen- 
insula, from  the  best  information  I can  obtain  it  was  not  great  enough 
to  cause  serious  damage ; the  earthquake  started  the  fire,  the  fire  destroyed 
the  city.  At  least  10,000  acres  area  is  the  burned  district,  and  the  limit 
of  the  fire  was  nearly  the  limit  of  the  brick  and  good  buildings. — From 
National  Glass  Budget,  Pittsburg,  Pa. 
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The  Complete  Window. 

Metal  Frame  and  Sash  Glazed  with  “Wire  Glass.” 

It  may  be  stated  without  serious  danger  of  contradiction  that  a fire  retardant  device 
placed  at  a window  opening  is  for  the  purpose  of  preventing  the  passage  of  fire  through  the 
opening ; and  if  for  any  cause  whatsoever,  fire  does  pass  through  the  opening,  the  failure  of 
the  device  has  been  complete.  It  is  a fact  sometimes  overlooked  that  three  conditions  must 
be  fulfilled  to  successfully  protect  window  openings  against  the  passage  of  fire.  First,  the 
device  must  be  efficient  in  design  and  make;  second,  it  must  be  guarded  against  deterioration  ; 
third,  it  must  be  securely  in  position  when  the  attack  occurs.  Two  types  of  window  pro- 
tection are  in  general  use : “Wire  Glass”  mounted  in  metal  frames  and  sash,  and  metal  or 
metal  covered  shutters.  “Wire  Glass”  windows  are  efficient  as  manufactured,  they  are  an 
integral  part  of  the  building  and  as  such  share  in  the  general  upkeep,  and  if  open  they 
close  automatically  at  the  first  approach  of  fire.  Shutters  are  usually — though  not  neces- 
sarily— efficient  as  manufactured,  they  are  seldom  painted  often  enough  to  prevent  decay, 
and  in  a very  large  percentage  of  instances  are  found  open  in  the  moment  of  emergency. 
The  comparative  value  of  the  two  types  is  obvious. 
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“Wire  Glass”  Skylights. 

Second  only  in  importance  to  the  window  is  the  skylight  as  a possible 
avenue  for  the  entrance  of  fire  into  a building.  Practically  all  roofs  on 
buildings  of  even  partially  fire-resistant  construction  are  non-flammable,  to 
to  all  intents,  so  that  protection  against  fire  in  this  quarter  becomes  even 
more  simple  than  with  window  openings.  The  general  practice  in  skylight 
constuction  has  assumed  well  defined  lines  : “Wire  Glass”  where  it  is  more 
desirable  that  flame  shall  be  kept  out,  than  that  an  interior  fire  shall  have 
exit;  thin  glass  with  wire  netting  mounted  above  and  below  the  glass,  where 
it  is  desirable  to  conserve  the  opposite  condition.  In  both  cases  the  glass 
must  be  solidly  framed  in  metal.  The  use  of  “Wire  Glass  in  skylights, 
particularly  over  large  areas  to  which  persons  have  free  access,  eliminates 
entirely  the  hazard  of  falling  glass,  as  well  as  reduces  bills  for  repairs,  for 
the  glass  sheet  maintains  its  position  even  though  cracked  indefinitely. 
In  the  accompanying  illustration  is  shown  a typical  “Wire  Glass”  skylight 
as  applied  to  a model  office  building — the  new  home  of  the  Baltimore  & 
Ohio  Railroad,  in  Baltimore. 
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Metal  Work  by  Winslow  Bros.,  New  York  and  Chicago. 

Elevator  Doors,  Hotel  Breslin,  New  York  City. 
Polished  “Wire  Glass”  in  Ornamental  Framing. 


Perhaps  the  most  popular  as  well  as  important  of  the  special  uses  for  “Wire  Glass”  is 
for  the  enclosing  of  elevator  shafts.  The  solid  masonry  partition  is  cheapest  but  is  almost 
never  in  harmony  with  the  surroundings,  beside  hiding  the  movement  of  the  elevator — a most 
fruitful  source  of  dissatisfaction.  On  the  other  hand,  the  ornamental  metal  grille  backed  up 
by  “Wire  Glass”  fills  every  requisite  of  a fire  stop,  admits  the  passage  of  light  in  either  direc- 
tion, and  allows  a clear  view  of  the  passage  of  the  cars  as  well  as  of  waiting  passengers. 
All  these  functions  are  of  the  highest  value  in  all  buildings  of  a more  or  less  public  nature 
— hotels,  office  buildings,  etc. 

Elimination  of  the  break  hazard  is  a factor  too.  Falling  glass  is  always  to  be  dreaded, 
but  through  such  distances  as  are  presented  in  elevator  shafts  the  possibilities  of  disaster  are 
increased  correspondingly.  The  use  of  “Wire  Glass”  in  connection  with  elevator  shafts 
admits  of  a wide  range  application  to  meet  varying  architectural  requirements. 
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Metal  Work  by  Winslow  Bros..  New  York  and  Chicago. 

Elaborate  Elevator  Enclosure. 

Elevator  Doors,  Trinity  Building,  New  York  City.  Example  of  vertical  opening 
protection  in  the  most  ornate  office  building  in  the  world.  The  framework  and  doors  are 
of  heavy  cast  bronze  and  the  glazing  of  “Wire  Glass,”  most  of  which  is  polished.  So 
satisfactorily  has  the  employment  of  “Wire  Glass”  in  the  elevator  doors  of  the  Trinity 
building  proven,  that  the  same  type  of  construction  will  be  employed  in  the  addition  of  this 
building  now  in  progress,  as  well  as  throughout  the  Boreel  building,  a similar  structure  now 
being  erected  immediately  to  the  north  of  the  new  Trinity  building. 


83 


Enclosed  Elevator  Landing. 


The  doors  shown  herewith,  ere  cf  hard  wood  covered  with  sheet  copper,  and  arranged 
to  close  automatically.  The  comparatively  large  size  of  the  polished  “Wire  Glass”  sheets 
affords  that  freedom  of  vision  which  is  always  desirable  in  large  floor  areas.  Particularly  in 
office  buildings  the  immediate  enclosure  of  elevator  shafts  is  often  not  desired,  but  an 
alternate  plan,  that  of  cutting  off  each  floor  landing,  accomplishes  the  same  result.  The 
above  illustration  of  an  elevator  landing  in  “60  Wall  Street,”  one  of  New  York’s  recent 
and  pretentious  skyscrapers,  shows  a typical  adoption  of  this  construction. 
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Stairway  enclosure  in  Public  School  No.  62,  New  York  City.  An  excellent  type  of 
protection  for  pupils  against  smoke  and  flame.  Of  rough  “Wire  Glass”  in  angle-iron  fram- 
ing. One  of  the  most  serious  problems  in  school  house  construction  is  that  of  the  conserva- 
tion of  life  in  times  of  danger ; particularly  protection  from  smoke  and  flames.  This 
protection  is  the  best  afforded  at  stairways,  and  the  method  shown  herewith  is  adopted  in 
all  the  later  public  schools  of  Greater  New  York,  as  well  as  by  tbe  better  class  of  such 
buildings  throughout  the  country.  In  modified  form  “Wire  Glass"  has  been  installed  in 
department  stores,  office  buildings,  factories,  etc.,  everywhere. 
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A Typical  Shutter  Failure. 

The  accompanying  illustration  shows  the  rear  wall  of  the  Stuyvesant  Piano  Factory, 
New  York  City,  after  the  fire  of  June  18,  1906.  The  fire  started  in  the  building  to  the 
rear — from  which  the  photo  is  taken — and  spread  to  the  Stuyvesant  Building  through  the 
window  openings,  it  being  the  custom  of  the  Stuyvesant  Company  to  close  their  shutters 
once  a week  on  Saturday  night.  It  may  be  remarked  that  this  practice  is  by  no  means 
rare,  notwithstanding  almost  universal  municipal  regulations  to  the  contrary.  This  liability 
to  be  found  open  when  the  fire  comes  is  one  of  the  most  serious  phases  of  the  inefficiency  of 
shutters.  It  always  obtains  in  day  time  as  shutters  must  be  open  for  the  admission  of  light, 
and  frequently  at  night  in  consequence  of  the  large  expenditure  of  time  and  effort  necessary 
for  daily  opening  and  closing.  “Wire  Glass”  windows  are  always  closed  when  needed. 
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In  the  accompanying  illustration  is  shown  the  side  wall  of  Reed  Bros.  Millinery  Store, 
Cleveland,  O.,  after  the  fire  of  September  28th,  1 906.  As  will  be  observed,  the  face  of 
this  wall  is  considerably  more  than  half  “Wire  Glass,"  and  the  close  proximity — less  than 
20  feel — to  the  long  and  intense  attack  of  fire  on  the  burning  of  the  Pittsburg  Plate  Glass 
Go.’s  Warehouse  across  the  alley,  made  one  of  the  severest  tests  imaginable  of  the  fire 
retardant  efficiency  of  “Wire  Glass.”  The  openings  shown  boarded  up  are  those  broken 
■when  the  side  wall  of  the  burning  building  fell. 
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Pittsburgh  Plate  Glass  Co. 

Plate,  mirror,  Mittiiohi  anil  Art  (Slaaa 

BRUSHES,  PAINTS,  OILS,  VARNISHES,  ETC. 


CLEVELAND,  O.  NOV;  7th,  I906. 


Mississippi  Wire  Glass  Oo.  , 

277  Broadway, 

New  York. 

Gentlemen: - 

We  think  it  fair  to  say  that  the  annual  volume  of  orders 
placed  hy  us  with  you  for  "Wire  Glass"  is  an  earnest  hoth  of  our 
effort  in  marketing  your  product  and  the  entirety  with  it  makes 
good  in  commercial  practice. 

Most  of  our  eloquence  is  expended  in  acquainting  the 
prospective  user  with  the  virtues  of  "Wire  Glass"  hut  this  is  to 
congratulate  you  upon  an  extraordinary  performance  developed 
through  the  recent  burning  of  our  warehouse  in  Cleveland. 

We  oocupied  the  whole  of  the  Bradley  Building,  a seven 
story  structure  of  brick  walls  and  ordinary  wooden  interior,  sit- 
uated on  the  corner  of  West  Jrd.St.  and  Noble  Court  and  our 
3tock,  besides  glass,  contained  a very  large  amount  of  paints, 
oils,  varnish  and  other  dangerous  material.  Early  in  the  morning 
of  September  28th  a fire  started  in  our  warehouse  and  for  l6 
hours  the  flames  raged  with,  a severity  never  surpassed  in  the 
history  of  the  local  fire  department. 

Our  plant  was  obliterated  but  the  fire  did  not  spread, 
chiefly  for  the  reason  that  the  nearest  exposed  structure  was 
equipped  with  "Wire  Glass"  windows.  This  was  the  large  Whole- 
sale Millinery  Store  of  Heed  Bros,  facing  us  directly  across 
Noble  Court , a space  of  less  than  20  feet , and  although  the  full 
force  of  attack  from  our  fire  was  directed  against  Heed  Bros.' a 
bank  of  *Wire  Glass"  windows  they  held  up  through  the  hours  of 
attack  and  a conflagration  was  averted. 

You  have  long  held  that  the  most  important  function  of 
"Wire  Glass"  lies  in  its  ability  to  confine  fire  within  "fighta- 
ble  limits"  and  we  can  think  of  no  more  oonvincing  demonstration 
of  your  proposition. 


Yours  very  truly, 

PITTSBURGH  PLATE  GLASS  COMPANY, 


Local  Manager. 
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Full  Size  Details  of  “Wire  Class’ 


Rough 

A rough  or  hammered  glass 
first  produced  by  us  and  now 
employed  in  buildings  generally 
throughout  all  countries.  Its  very 
simplicity  commends,  and  it  har- 
monizes with  every  style  and 
condition  of  architecture.  Used 
most  extensively  in  mills,  train- 
sheds  and  power  buildings. 

Ribbed 

Dedicated  to  skylight  service 
in  factories,  warehouses,  piers, 
power  plants,  etc. — it  is  patterned 
in  accordance  with  Edward 
Atkinson’s  specifications  for  maxi- 
mum diffusion  of  light  and  the 
Massachusetts  Institute  of  Tech- 
nology honors  it  by  publishing, 
“We  may  increase  the  light  in  a 
room  30  ft.  or  more  deep  to  from 
3 to  15  times  its  present  effect 
by  using  “Factory  Ribbed”  glass 
(made  by  the  Mississippi  Glass 
Company)  instead  of  plain  glass 
in  the  upper  sashes.” 

Maze 

Patterned  also  in  accordance 
with  Edward  Atkinson’s  specifi- 
cations for  the  maximum  diffusion 
of  day-light.  It  is  the  ideal  sur- 
face for  high-class  mercantile 
structures,  office  buildings,  hotels, 
apartment  houses,  colleges  and 
schools,  and  all  places  where 
greatest  distribution  of  day-light 
is  desired,  together  with  exclu- 
sion of  vision. 

Polished 

A product  equal  in  strength 
with  respect  to  the  fire  and  break 
hazards,  to  the  better  known 
Ribbed,  Maze  and  Rough  or 
Hammered  “Wire  Glass”  and 
possessing  at  the  same  time  com- 
plete transparency  and  adaptable 
for  all  purposes  where  “Wire 
Glass”  is  demanded  together 
with  an  unobstructed  vision. 
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maintain  an  engineering  department  which 
renders  to  all  interested  in  the  problem  of  fire  pro- 
tection advice  concerning  the  economical  utilization 
of  “Wire  Glass”  and  will  be  pleased  to  forward  upon 
request  data,  descriptive  and  illustrative,  together  with 
a box  'of  samples  showing  the  four  patterns  in  which 
“Wire  Glass”  may  be  had,  all  arranged  for  handy 
reference. 

MISSISSIPPI  WIRE  GLASS  CO., 

E.  S.  HAND, 

Installation  Engineer . 


Member  of  the  International  Association  Fire  Engi- 
neers, National  Fire  Protection  Association,  American 
Society  for  Testing  Materials,  International  Society 
for  Testing  Materials,  Structural  Association  of  San 
Francisco,  British  Fire  Prevention  Committee,  etc. 


MISSISSIPPI  WIRE  GLASS  CO. 
277  Broadway,  New  York. 


JANUARY,  1907 


